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THE NEWYOBK ANCHOBAGE OF THE EAST B1VEB 
BBIDGE. 

Located in New York city, and on the block bounded by 
Cherry, Dover, Roosevelt, and Water streets, a huge pile of 
massive masonry, during the past summer, has been rapidly 
reared. Work upon the structure has been arrested for lack 
of money and by the setting in of winter, principally from 
the former cause ; and until the opening of spring, it will 
remain in its present condition. Early summer will, how- 
ever, find it finished, if New York city responds in furnish- 




ing the money for its share of the cost; and the day on 
which its final stone is laid will mark the completion of the 
last of the four great monuments which are destined to sus- 
tain the wire network of the suspension bridge which will 
join the metropolis and its sister city, Brooklyn. 

The building of the immense piers, which stand sentinels 
on the two banks of the East river, has been energetically 
pushed forward during the year just closed. The tower on 
the Brooklyn side is entirely finished, save the few cap stonee, 
which cannot be added until after the cables are in place ; 
the summit of the New York pier has reached a hight of two 
hundred and eight feet, leaving thirty feet yet to be erected. 
The anchorage across the East river, in Brooklyn, is practi- 



cally finished. The New York anchorage is the great struc- 
ture to which we refer in our initial paragraph, and which 
is represented in completed state in the largest of the en- 
gravings given herewith 

The reader, even if not versed in engineering technicali- 
ties, will, without doubt, understand the object and uses of 
these colossal heaps of stone termed anchorages, from the 
name alone. Upon them falls the greatest pulling strain of 
the weight of the enormous wire structure and the travel- 
ing weight it is to sustain, since the piers, though with- 
standing of course a portion of the load, serve primarily to 
elevate the bridge to the proper hight above the river. Hence 
the object sought in the construction of the anchorages is 
extreme solidity and strength, sufficient in fact to enable 
them to undergo a stress six times greater than that to 
which, by any chance, they can possioly be subjected. The 
two structures, located necessarily at each extremity of the 
bridge, are practically alike, the difference being slight vari- 
ations in dimensions to suit their respective sites. The New 
York anchorage is, however, situated in the heart of the bu- 
siness portion of the city, and without doubt will attract a 
greater share of public attention. For this and other rea- 
sons, the following article is devoted to its description. 

On the 7th of May, 1875, the pulling down of the ware- 
houses and old rookeries, which covered the ground on which 
the masonry now stands, began. So rapidly was the work 
prosecuted that three months later found an excavation, in 
some places twenty-one feet deep, finished, and 500,000 lineal 
feet of yellow pine timber foundation in place. This sub- 
stratum of wood consisted of four layers, placed relatively 
cross wis", and interspersed with concrete, the. whole mea- 
suring four feet in thickness. On this was laid the first course 
of stone, which covered an area 129 feet long by 116 feet 4 
inches in width. The material useo. is a good quality of 
limestone, obtained from along the Hudson river, parts of 
New Jersey, and the vicinity of Lake Champlain. As soon 
as two courses had been set, preparations were made for 
placing the anchor plates. Of these there are four, each an 
enormous mass of cast iron weighing twenty-three tuns and 
made in spider shape, having sixteen radial arms, as shown 
in Fig. 3 The contract requirements as to the metal were 
that it should bear a strain of 500 lbs. to the square inch, on 



a test portion resting on bearings 4| feet apart. Each plate 
was cast in a single piece, at Wilmington, Bel. To trans- 
port such a heavy mass from the pier to the anchorage was 
a difficult operation, but it was accomplished by suspending 
the plate by strong bolts from beams of pine extending be- 
tween two platform cars which traversed tracks laid in the 
streets. The usual jack screws supplied the lifting power. 




From the longitudinal section, Fig. 2, the position of the 
plates, one of which is shown at B, will be understood. All 
are located in the rear of the anchorage, two meeting on the 
center longitudinal line, and one being disposed at each side. 
Each plate is embedded in concrete in the third course of 
stone, tie second course being somewhat thinner immedi- 
ately beneath, so as to form a species of socket. Through 
the apertures left in the center of the plates, the first set of 
bars for the chains is placed. Each chain consists of ten sets 
of links, and two chains lead from each plate. The correspond- 
ing links of each pair of chains contain together about nine- 
teen bars. This will be better understood by reference to Fig. 
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3, in which one row of vertical bars make the first link of 
one of the pair of chains, and the other row of similar 
vertical bars the other. Each bar at each end has a per- 
forated circular head. The apertures in these heads, when 
the bars are in place, are in a straight line, so that pins may 
be put through said holes and also through the openings on 
the heads of the bars of the next link, when the latter are 
placed in suitable position, thus connecting the two links 
and forming a joint. Similarly pins are run through the 
apertures of the heads, which, in the lowest link, come be- 
low the anchor plates, and thus confine the chain to the lat- 
ter. The heaviest pin used, as above mentioned, measures 
7 inches in diameter, and the bars which constitute the links 
are 13J feet inleDgth, and vary in area of cross section from 
from 27 to 21 square inches, according to position The iron 
of which they are made has a breaking strength of 50,000 
lbs. per square inch. 

After the bars which form the first links were in place, 
thelijiDgof the masonry was continued, and four courses 
of blocks of granite were built up above the plates, each 
stone weighing about teo tuns. Then the limestone work 
was resumed, and this, with appropriate granite trimmings, 
will be continued through the firty courses, and to a total 
hight of 89 feet As the masoDry rises, the links of the im- 
mense chains will be added, and the latter led in the curve 
shown in Fig, 2, until they will have extended from the rear 
and bottom to the top and front of the anchorage. The last 
links have twice as many bars as the others, but occupy no 
greater space, as the bars are only half as ihiok. The bars, 
moreover, no longer stand parallel to one another, but are 
set off in pairs, the members of which are at acute angles, so 
that, along the last pin, half the bars are inclined above the 
horizontal and half below. To each pair of bars, considered 
this time in a straight line above or below, a strand of the 
oable will be attached, so that nineteen strands in all will be 
fastened to the ends of two chains leading from each anchor 
plate: and as there are four plates, so there will be four ca 
bles, which will convey the strain to the masonry. 

A glance at Fig. 2 will show that the effect of the cables, 
pulling at A, is to upset the anchorage on its front edge. The 
strain on each cable is estimated at 1,833 tuns, or 7,332 tun= 
for all four. Against this is the dead weight of the struc- 
ture, equal to 44,000 tuns. There is, besides, on the masonry 
a resultant pressure on the joints of the imbedded links of 
2,267 tuns; and to meet the pressure at each of these 
knuckles, a heavy plate of iron is interposed, backed with a 
large granite block. The strain on eaeh anchor plate is 1,352 
tuns. 

The general aspect of the structure is excellently shown 
in the large engraving. It decreases in size toward the top, 
the area of the summit being 85 feet 3 inches in width by 
117 feet in length, and the surface slopes to the rear at the 
rate of 3 feet in 100. Through the interior of the pile are 
two arched passages, in front 611 feet high and 23 feet wide, 
in rear 22 feet 7i inches hi^h by 14 feet wide, the difference 
in size being due to the upward slope of the surface of the 
ground to the rear. At the present time the structure is 44} 
feet above tide, or 35 feet above Water street. 

As soon as the New York anchorage is finished, the large 
unobstructed area of its summit, as well as that of its com- 
panion structure in Brooklyn, will be occupied by the ma- 
chinery for spinning the wire cables, which will be one of 
the most interesting mechanical features of the whole en- 
terprise. The first cord will probably be thrown across the 
river sometime next June, and from that time forw ard the 
buildiDg of the wire portion of the bridge will, it is expected, 
be vigorously prosecuted. 



A NEW USE FOB THE EAST BIVEB BEIDGE. 

It is a well known fact that, owing to the rapid increase 
in size and population of the city of New York, the water 
supply is insufficient to meet all demands. The daily con 
sumption is on an average something over 100,000,000 gal 
Ions, a much larger quantity in proportion to the population 
thaia is the case with either Paris or London. There is no 
question but that at the source, the valley of the Croton, into 
which the watersheds of Putnam county and vicinity direci 
their streams, there is an abundance of water. The difficul- 
ty is found in the aqueduct, which is a brick tube 53 34 
square feet in area of cross section, and which is called upon 
to supply pipes aggregating 57 feet. The friction of the 
fluid in the smaller tubes and the approximate cessation of 
drafts on the reservoirs between midnight and morning 
alone prevent absolute deficiency in the ten days' supplj 
which the Croton Bureau is obliged to keep constantly on 
hand. The new aqueduct, of which, we understand, the 
preliminary survejs are begun, will without doubt cure the 
diffijulcy; but in the meanwhile a large part of the built-up 
portion of New York, including the exclusively busioess sec- 
tion, suffers severely from a lack of water for fire purposes. 

How to provide for this want is just at present a mooted 
question; and among the various plans proposed is one by 
Mr. A. W. Craven, ex-chief engineer of the Croton Aque- 
duct, which consists in constructing large storage reservoi s 
in the lower part of the city and keeping them filled wiih 
sea water by powerful pumping engines. The principal ob 
jections urged against this project are its expense and the 
fact that the reservoirs themselves might not be wholly fret 
from danger in case of an extensive conflagration in their 
Vicinity. It seems to us, however, that both of these objec 
tions might in a measure be obviated by using as the tanks 
two enormous ones whieh are now built and lying empty, and 
of which no one, so far as we are aware, has hitherto suggested 
any meansof utilizttion. We mean the hollowtowers of the 
New York pier of the Brooklyn bridge. This immense struc- 
ture contains within it two watertight cavities 120 feet in 



depth, or rather in hight above the ground, and 13 by 19 feet 
in cross section. An approximate calculation of the contents 
gives about half a million gallons to each ; or in both together, 
over one million gallons of sea water might be stored. It is not 
assumed, of course, that the supply from these could or would 
be utilized for up-town districts, and there supply is not so 
much needed ; but it would, in case of a conflagration, offer 
a valuable addition to the present deficient water facilities 
down-town, among the warehouses and shipping of the city. 
Similarly the interior of the Brooklyn pier would offer a 
reservoir for water for protecting the valuable storehouses 
and shipping in its vicinity. The hight of the head is fully 
60 feet above the tallest buildings, excepting, of course, the 
very lofty structures recently built by the Western Union 
Telegraph Company and the Tribune, and a few other fire- 
proof structures, and therefore the water could be led under a 
heavy pressure directly to any story. 



ELECTRICITY AS AN EXECT/TIONEB. 

The revolting scenes accompanying the execution of 
several criminals in this vicinity are well calculated to 
bring to public notice the disadvantages of hanging as a 
a mode of capital punisbment. 

The teachings of Science are heeded and sought for in the 
build. ng of prisons, in the management and care of convicts, 
and in every modern correctional system ; and jet in so sim- 
ple and easj a process as the extinguishing of human life, 
they are utterly ignored.' 

The most certain, and painless death known to Science is 
caused by the lightning stroke, or by, what amounts to the 
same thing, the electric shock. When a powerful discharge 
of electricity is received in the body, existence simply stops, 
and the reason is obvious. Helmholtz has proved that, for 
any vibration which results in sensation to reach the brain 
through the nerves, one tenth of a second of time is required. 
Furthermore, time is also needed for the molecules of the 
brain to arrange themselves through the effect of that vibra- 
tion, through the motions and positions necessary to the 
completion of consciousness, and for this an additional period 
of one tenth of a second is expended. Consequently, if, for 
example, we prick our finger with a pin, it takes two tenths 
of a second for us to feel and recognize the hurt. It can 
easily be conceived, therefore, that if an injury is inflicted 
which instantly unfits the nerves to transmit the motion 
which results in sensation, or if the animating power is sud- 
denly suspended by an injury to the brain before the latter 
completes consciousness, then death inevitably follows with 
no intervention of sensibility whatever. 

Now a rifle bullet, which traverses the brain in the one 
thousandth of a second, manifestly must cause this instant 
stoppage of existence, and proof of this is found in the placid 
faces of the dead, and in the fact that there is nothing more 
common than to find men lying dead on battle fields, shot 
through the brain, but with every member stiffened in the 
exact position it was in when the bullet did its work. But 
a rifle ball is slow beside the electric shock. Persistence of 
vision impresses a ligbtniog flash on the retina for one sixth 
of a second; but its actual duration is barely one one-hun- 
dred thousandth of a second. 

The effect of the shock on the system is excellently de- 
scribed by Professor Tyndall, who, while lecturing before a 
large audience, inadvertently touched the wire leading from 
15 charged Leyden jars, rnd received the whole discharge 
through his body. Luckily the shock was not powerful 
enough to be fatal ; but as the lecturer regained his senses, he 
experienced the astonishing sensation of all his members 
being separate and gradually fastening themselves together. 
He says, however, that "life was blotted out for a sensible 
interval," and he dwells with much stress upon the opinion 
that " there cannot be a doubt that, to a person struck by 
lightning, the passage from life to death occurs without 
consciousness being in the least degree implicated. It is an 
abrupt stoppage of sensation.unaccompanied by a pang." So 
much for the death which, by suitable alteration of the law, 
we would have substituted for slow strangulation. The 
next point is its practical accomplishment. 

Instead cf building a gallows and providing rope, the 
sheriff, advised by a competent electrician, would procure a 
powerful Buhmkorff coiland a heavy battery. These instru- 
ments would rarely need replacing, and would last indefi- 
nitely for other executions. The battery and coil should be 
of sufficient strength to deliver an eighteen inch spark. In 
case of their being more than one person to be executed, all 
of the condemned would be conducted with all due ceremony 
to the place of execution, the left hand of one man hand- 
cuffed to the right hand of his neighbor,and the conducting 
wire fastened to bracelets on the disengaged wrists of both 
criminals, if only two are to be hanged, or to the wrists of 
the outer men, if more than that number are to suffer. The 
culprits being seated so as to be seen by the legal witnesses, 
the sheriff presses a button. The current is instantly es 
tablished from the coil, passes through the bodies of the 
men, and all is over. With a competent electrician, who 
might be a member of the police force, and specially 
charged with the duty, there would be no possibility of mis- 
takes. The same ignominy which attaches to the gallows 
would be transferred to this mode of destruction, while the 
peculiar death by lightning, which,among the ignorant of all 
nations and ages, has been the subject of profound supersti- 
tion, would without doubt, through its very incomprehensi- 
bility and mystery, imbue the uneducated masses with a 
deeper horror. 

J. F. H. says: "I have six volumes of the Scientific 
American, in which I can find nearly everything that is 
known as to engines and machinery." 
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IS INSTJBANCE A BENEFIT'! 
Tt is difficult to conceive of a more horrible tragedy than 
that perpetrated by the author of the recent dynamite ex- 
plosion on the wharf of the steamer Mosel at Bremerhaven ; 
but the scores of people there killed and wounded would 
form but a small proportion of the total number of victims 
had the fearful design been carried out as it was planned. 
The object was to gain a heavy insurance which had been 
effected by the projector of the scheme on the vessel ; the 
means, a powerful explosive in connection with mechanism, 
the study and invention of which shows the deliberate nature 
of the crime. There was a train of clockwork which could 
be set to run noiselessly for ten days ; then a lever weighing 
thirty pounds would crash into a box of dynamite. The 
fearful explosion which prematurely happened on the wharf 
would have taken place in the hold of the vessel in mid- 
ocean, and not a soul on board would have survived to tell 
the tale. The man, Thompson, who conceived this diabolical 
crime, has cheated justice by committing suicide, but it is 
said that he has denounced his accomplices, and for these 
the rigid German law will show little mercy. 

Amid the universal execration which this atrocity has 
called forth, little attention has been given to the incentive, 
perhaps for the reason that it is one for which crimes have 
over and over again been committed. Sooner or later, we 
think, however, it must become a question of serious consid- 
eration whether the present system of insurance.against loss 
or casualty in any form, does not, as a temptation to the 
depraved as well as a cause of negligence by all, outweigh 
its advantages to the community in general. 

Mr. Plimsoll's recent keen denunciation, in Parliament, 
of some British shipowners, for their inhuman cruelty in 
sending men to sea in old and unsea worthy vessels, covered 
this among other points. Ship after ship has left English 
docks.loaded almost to the water's edge.and built of green or 
rotten timber, which /when the vessel worked in a rough sea, 
must have opened at every seam. Ship after ship has never 
been heard from after leaving port. The owners cared 
nothing, for they risked nothing: if the vessel made the 
voyage in safety, they pocketed their profits from her cargo ; 
if she sank, they pocketed their profits all the same from the 
insurance companies. Morally, if not legally, it cannot be 
contended that these merchants are not as criminal as the 
wretch who has just killed himself. More criminal, we 
think, for they, for the most part, are wealthy and educated 
gentlemen, the other an ignorant vagabond. They, in other 
matters at least, possess refined moral sensibilities ; he was 
apparently destitute of any such quality; and yet the 
incentive to crime in both cases was identical.and the object, 
the insurance money, brings all to a common level. 

A few weeks ago the Deutschland, a steamer of the same 
line as that on which the explosion took place, was totally 
wrecked on an English sand bank. As usual there was alack 
of life-saving apparatus, and scores of people were drowned. 
We say as usual, because the same has been the case with 
the Ville du Havre, the Atlantic.and the Metis, and in other 
marine casualties of late years. Why are not efficient means 
of safety provided, when the same.in almost endless variety, 
are in existence ? It is no injustice to impute to the compa- 
nies, who thus fail in their plain duty, the influence of the 
insurance money again. Why should they, they may ask, 
protect their ships, why encourage inventors to devise or 
test new appliances for that purpose, when the loss of the 
vessel does not carry with it any loss to the company's 
treasury ? By similar reasoning, of what use are protections 
against fire to a building which the owner knows he has in- 
suredjust a little above value, no matter if it is a crowded 
tenement? Of what use are safeguards on steam generators? 
And why not employ patched and leaky boiler sheets so long as 
the boat or building is insured ? 

No one knows better than do the insurance companies of 
the repeated arsons, and attempts at arson, that are com- 
mitted in order to realize the insurance money on buildings. 
The records of almost any criminal c«urt will show a start- 
ling prevalence of these crimes, which even the life impris- 
onment penalty, affixed thereto by the laws of some of the 
States, does not seem materially to check. On being notified 
of a loss, the policy of an insurance company is not to seek 
proof that it was the result of fraud, but apparently to as- 
sume that fact as true, and to throw the onus of proving to 
the contrary on the loser. This is a natural enough course, 
and the legitimate consequence of the frequency with which 
the companies have been victimized ; but it goes to strengthen 
what we have said above. Again, we have a fire marshal in 
this city, charged with the express duty of tracing the origin 
of every fire, and armed with all the powers of the law to 
help him. His official existence is simply an official recogni- 
tion of the prevalence of incendiarism ; and the records of 
his office likewise will show that that crime, which in malig- 
nity is by the law deemed next to wilful murder, is rarely 
committed save with the object of realizing insurance. Its 
very prevalence compels people to insure, for a fire is not 
always confined to the single building in which it originates; 
and in burning his own structure, the criminal equally en- 
dangers that of his neighbor,and the latter must protect him- 
self against such peril. 

Argue the question as we may, the insurance system is de- 
fective, begetting either carelessness or crime. The struggle 
for wealth is too close and too bitter to expect mankind to 
guard against what seems to be, and what is, to his selfish 
self, an already guarded contingeucy, when an expenditure 
of money is involved thereby. If it may be predicated of the 
best of us that, Nero like, we will fiddle when our property 
goes to destruction through our carelessness, knowing that 
we lose as little as did the heathen Emperor, then it may 
equally be assumed that those not possessing our mor jl re- 



straints will as coolly set designedly in motion the same 
course of events. 

To advocate the abolition of all insurance would be, we 
are well aware, to strike at great interests ; but it does not 
seem impossible that in the main the community would 
thereby be the gainers. " An ounce of prevention," says the 
old saw, " is worth a pound of cure." Query : Would not the 
extreme care that we should take of our property, and indeed 
of all our interests (involving, as many do, the well being 
of other people) more than compensate for the loss of the 
very often doubtfully gained " pound of cure " for misfor- 
tunes thereto, which the insurance system offers? 



ME. EDISON'S ELECTRIC DISCOVEBY. 

On the evening of Thursday, December 16, Mr. Edison 
brought his discovery, of what he supposes to be a new force, 
before the Polytechnic Club of the American Institute. Dr. 
Beard gave a very lucid account of the phenomena, observed by 
himself as well as by Mr. Edison ; and he pointed out in what 
particulars the new spark is similar to some forms of electricity 
and in what it appears to differ from the various known forms 
of that force. Like a true scientist.he pointed out that only 
such phenomena as every competent experimenter is able to 
verify at any time are worth consideration ; and he spoke of the 
sources of illusion and delusion which misled Reichenbach, 
and afterwards others who asserted that they had verified his 
alleged discovery of the so-called odic force. 

Some writers who gave the first reports of Mr. Edison's 
discoveries to the daily papers, with more enthusiasm than 
discernment or knowledge, said that, in their opinions, there 
was identity between Mr. Edison's discovery with the so- 
called results of Reichenbach's experiments. But the dif- 
ference is that in the first case we have a reality, and the 
experiments have results which any one can see and verify ; 
while in the other case we have alleged results which no- 
body can see but the mediums, so that all belief in the real- 
ity of Keichenbach's phenomena rests exclusively on outside 
testimony. 

Dr. Beard also pointed out a feature to which we referred 
in an article in our issue of December 25, namely, the dis- 
similarity of the experiments of Keiss, with what he calls 
weak sparks, and Mr. Edison's discovery. They differ in or- 
igin as well as nature. Reiss' experiments were made with 
static electricity, while Mr. Edison obtains his results from 
the contact breakers of electromagnets. Dr. Reiss' weak 
sparks have polarity, while those of Mr. Edison show none 
and in that respect the latter differ from all other known 
forms of electricity : at least neither Dr. Beard nor Mr. Edi- 
son have been able to discover auy trace of polarity, but, as 
this is only a negative proof, and we do not know what fu- 
ture investigations may reveal, it is as yet premature to give 
a decided opinion. 

After considering Dr. Beard's elaborate and masterly expo- 
sition of the phenomena thus far observed, and seeing the 
experiments which Mr. Edison kindly exhibited before the 
members of the Polytechnic Club, with his apparatus of 
three vibratory sounders, charged by six chromic acid bat- 
tery cells, we see no reason to change the opinions we have 
already expressed: That.after all,the phenomena may be due 
to a peculiar form of induction. They prove that the induc- 
tive power of a coil, when charged or discharged by a suf- 
ficiently strong voltaic battery, extends all around to a dis- 
tance of one or more inches, and can not only induce cur- 
rents in other coils, but also in straight wires or, better, in 
metallic bars, kept within the range of this influence, which 
influence may be called an inducing atmosphere surrounding 
the coils. Dr. Beard also appears inclined to the view that 
the phenomena are due to electricity ; while Mr. Edison dif- 
fers from him on this point, and is strongly inclined to con- 
sider the phenomena to be due to a new force, as distinct 
from electricity as light or heat is. Mr. Edison would rather 
prefer to consider it as a new form of heat or light than of 
electricity, and gives, as his principal reason for this view, 
the absence of polarity, which absence exclusively belongs 
to heat and light, while electricity without polarity is (to use 
one of Herbert Spencer's expressions) unthinkable. We 
fully agree with him in this respect ; and according to Mr. 
Edison's invitation, we will assist him in a new course of 
experiments, laying the results before our readers at an early 
opportunity. 

MECHANICAL DRAWING. 

The following is from the introductory chapter of "Les- 
sons in Mechanical Drawing,'' by Professor C. W. Mac- 
Cord, given in Supplement No. 1 : 

There is probably no other acquirement which so perfectly 
combines pleasure with profit as skill in drawing. Even re- 
garding it as an accomplishment only — a source of pleasure 
and nothing else — this is of so refined a nature.and so eleva- 
ting in its tendencies, that no better recreation can be sug- 
gssted ; and leisure time could hardly be put to a more com- 
mendable use than the cultivation and exercise of this art. 

The ability to make drawings, of any kind or in any man- 
ner, is an unfailing source of delight and honest pride to its 
possessor ; but a feature of greater importance and more 
widely extended interest is its great and varied usefulness: 
he who can draw correctly, even if roughly, wields a lan- 
guage clearer, more direct, and more nearly universal than 
any expressed by words. And it is useful to every one, 
without exception — of whatever age, of whatever position in 
the social scale, of whatever occupation ; there is not a single 
individual of either sex who would not be, both directly and 
indirectly, the gainer by an acquaintance With this graphic 
tongue, which is here considered in its most comprehensive 
sense. 

Naturally, mechanical drawing is of the most varied and 



extensive utility in pursuits of a mechanical nature: in these 
it becomes not merely an aid, but a necessity, to the greatest 
proficiency: not only to the professional draftsman in the 
office, who makes it his sole occupation, but to the molder 
in the foundery, the pattern maker at his bench, the black- 
smith at the forge, and the fitter and finisher at vise or lathe. 
All these, in order to execute designs intelligently, must be 
at least able to read drawings, and would be, surely, none 
the worse workmen if able to make them also ; so, too, of 
the carpenter, the stonemason, and the brick layer : while 
the boiler maker, in laying out his plates, the tinsmith, the 
coppersmith, or the worker in sheet iron, cannot call him- 
self master of his craft unless he has some acquaintance 
with the art of mechanical drawing. 

And yet there are thousands engaged in these very pur- 
suits, journeymen and apprentices, conscious of this, but still 
making no effort to acquire the knowledge which would be 
so useful to them ; and this in spite of thefactthatthey waste 
in frivolous amusements, if nothing worse, time enough, if 
properly used, to become quite skillful with the pencil and the 
pen. In some cases this may be due to sheer laziness, or dis- 
like to study; to these we have nothing to say, except that 
they must not be astonished if they find themselves surpassed 
by their more energetic comrades. But to the great majority, 
we are sure, this does not apply ; and to them we shall try to 
render some assistance. Leisure time at evening may be 
pleasantly aDd profitably employed in the practice of drawing 
and the study of its principles, by young and old alike ; for 
this is one of the things which it is never too late to learn, 
and we are disposed to think that many would make this use 
of spare hours if they knew just how to set about it. Besides 
the lack of instructions suited to their circumstances, we be- 
lieve that two other considerations deter a great number from 
making a beginningone is a false : impression that a fine and 
costly outfit of instruments is necessary at the outset ; the 
other, a consciousness that mathematical principles are in- 
volved, which are beyond the limits of their education. Now, 
it is certainly possible to spend a great deal of money in the 
purchase of instruments — in fact, the professional drafts- 
man who wishes to execute all kinds of work with facility 
has need of a variety ; but the appliances absolutely essential 
to the execution of even the most elaborate mechanical draw- 
ings are in reality few and simple, and one who is not familiar 
with the subject would be astonished to see what can be done 
with very few and inexpensive things. 

And no one should permit himself to be frightened off by 
the second consideration. We do not deny that a knowledge 
of geometry would be of use, great use ; but we do say that 
any one sufficiently intelligent to be a good apprentice at any 
J mechanical trade can, if he will but resolutely try, so school 
his eyes and his hands that he can produce drawings which 
will be both creditable and useful to him. A child learns 
music, not by waiting until he understands the principles of 
acoustics and of harmony, but by the practice and continued 
repetition of exercises which train his fingers, and he is mas- 
ter of the mechanical diffleulties before he knows what 
acousticsmeans. And so any one may begin mechanical draw^ 
ing, as he began writing, in a mechanical way : "I dot my 
i because I was taught so, sir ; which is the very reason why 
I make o round. " By the exercise of a little faith he may at 
least follow the lead of another ; and, once interested in his 
own progress, it will be strange if, by the exercise of a lit= 
tie common sense, he does not gradually gain an insight into 
the principles which underlie the practice. 

Now, great progress may be made in the study of princi- 
ples and methods, and much valuable practice had, without 
any instruments at all, by any one who has something to 
mark on, something to mark with, and the will to put this 
and that together. But free hand sketching, though of itself 
a valuable acquisition, and one by no means to be neglected 
by any draftsman, is not what is usually understood by me- 
chanical drawing, in which, not relying on the unaided eye 
and hand, the measurements are made by scale, and the 
lines by rula and compass. Consequently, in order that the 
hints which we have to give in regard to such drawing may 
be of the greatest use to the greatest number, we shall begin 
with a description of the simplest, yet perhaps the most use. 
fa], of the instruments which the draftsman uses. 



THE SCIENTIFIC AMERICAN SUPPLEMENT. 

Our many friends will be gratified to know that the issue 
of our Supplement, on the 1st instant, was attended with 
the most gratifying success. We printed a very large first 
edition, but it was exhausted almost before the last sheets 
were folded. We were obliged to print a second edition 
immediately, which is now going through the press. 

For the present we are electrotyping all the pages of the 
Supplement, and can therefore meet any demand for the 
numbers, however large. 

We will take this occasion to repeat the invitation given 
last week to Engineers, which extends as well to those en- 
gaged in other branches of Science and the Arts, namely : 
that the publication of the Supplement supplies us with a 
greatly increased amount of space, devoted to the informa- 
tion and benefit of our readers. We shall be pleased to re- 
ceive copies of working drawings and specifications of new 
mechanical or engineering works of specially interesting or 
notable character, which, when possible, we shall engrave 
and publish in the Supplement ; also papers and drawings 
upon other scientific subjects. Papers so sent to us will 
be preserved, and returned to the authors when desired, due 
credit being given on publication. 

The "Lessons in Mechanical Drawing," begun in No 
1 of the Supplement, will be continued from time to time, 
and will afford, to all who desire to acquire this important 
art.the most varied exercises and the most careful instructions. 



1 1876 SCIENTIFIC AMERICAN, INC. 



tS 



9 tltntxtU ^mttitm. 



[January 8, 1876. 



THE KNOWLES STEAM PUMPS. 
During the closing days of the Industrial Exposition re- 
cently held in Pittsburgh, Pa., a very interesting competi- 
tive trial was made of the various steam pumps exhibited. 
The tests were of a purely practical nature, no facilities be 
ing afforded for scientific determinations ; but the results are, 




failed at times during the test to keep the stream up to the 
required hight. The Knowles pump consumed 52^ lbs. of 
coal, and kept the stream above the given point during the 
entire test. The other pumps also maintained the streams, 
but used greater quantities of coal than the Knowles, as fol- 
lows : The Cooper (fly wheel) pump, 63 lbs. ; the Niagara, 72 
lbs. ; the Blake, 62 lbs. ; and 
the Hutchinson, 60£ lbs. : the 
Knowles, therefore, winning the 
contest. 

We have obtained from Mr. 
Knowles the following infor- 
mation relative to some of the 
best and newest forms of pump, 
engravings of which are given 
herewith. Fig. 1 represents the 
No. 3 pump complete, with boil- 
er. This machine is adapted to 
general purposes, especially for 
supplying buildings and railway 
tanks with water. It is of very 
simple construction, and in- 
cludes an improvement in swing- 



pecially adapted to fire purposes, and known as No. D D 
is shown. 
The protection of large edifices, and especially factories 




Fig. 2.— STEAM PUMP WITH HAND ATTACHMENT. 

by steam pumping apparatus has been found by actual ex- 
perience to be one of the best measures of safety. Where 
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Fig. 1. -STEAM PUMP WITH BOILER 

nevertheless, valuable to engineers, as showing quite clearly 
the relative efficiency of the machines under conditions of 
actual use. The details of one of the last competitions, be- 
tween the victor in the previous contests and the other 
dumps below named as entered, sum up, in general terms, 
the result reached. The Knowles pump had already proved 
its superiority as a fire pump, and had also come off best as 
against the Blake, Niagara, and Hutchinson machines, in 
the latter trial being tested at slow running, at working 
against a pressure of 60 lbs., at regular working speed 
(piston speed 160 feet per mi- 
nute) against the same pressure 
and also being subjected to 
critical comparative examina- 
tion by well known experts as 
regardsadvantages of construc- 
tion, facility of repairs, and 
similar points. The decisive 
contest below mentioned was 
the result of a claim for the 
premium by the exhibitors of a 
machine constructed on the 
pulsometer principle, on the 
alleged ground that the latter 
was a direct- acting steam pump 
and would throw more water 
with the same amount of fuel 
than any other apparatus. The 
conditions of the trial were to 
throw a stream through a three 
quarter inch nozzle, to a given 
hight, and hold, it at the same 
point for three quarters of an 
hour. The start was to be 
made with two gages of water 
and 100 lbs. of steam pressure. 
The Knowles pump was se- 
lected by the judges as the 
competitor under this chal- 
lenge, but subsequently exhi- 
bitors of other pumps wt re al- 
lowed to enter their machines 
in the same trial. We are in- 
formed by Messrs. Bailey, Far- 
rell & Co., of Pittsburgh, who ■_-■». 

exhibited the Knowles pump, -=5 
that the results were as fol- 
lows: The pulsometer con- 
sumed 103 lbs. of coal, and 



Pig. 3. 

ing bolts, and a removable hand attachment, as represented 
in Fig. 2. The last mentioned device is useful for filling 
boilers when steam is down, washing decks, and for similar 
purposes. It is easily removed and applied. 

Fig. 3 represents the pump arranged as an independent 
stationary steam fire engine. The capacity is only limited 
by the size of the machine, and it is claimed that steam can 
be raised and a stream of water thrown upon adjacent build- 
ings in less than seven minutes from the time of lighting 
the fire under the boiler. In Fig. 4 a form of the pump es- 



STATIONART STEAM FIRE ENGINE. 




Fig, 4.-FIRE PUMP. 



the pump has its own boiler, as above noted, and is isolated 
from the main structure, it is out of the reach of danger, 
and is always ready for immediate operation. Pipes may be 
laid from it, underground, to various parts of the works ; or 
a single powerful machine, connecting with hydrants, reser- 
voirs, ponds, or running streams, and capable of throwing 
from one to fourteen streams to distances of two hundred 
feet, might be employed to protect an entire village or town. 
The manufacturer informs us that the pump under exami- 
nation will be guaranteed to project the above number of 
streams to the distance named, 
• from hydrants or other sources 

situated a mile away. 

The Knowles pump finds one 
of its most important applica- 
tions in mines, and two differ- 
ent forms, used for deep min- 
ing, are represented in Figs. 5 
and 6. Fig. 5 is a double-act- 
ing plunger pump, arranged 
with hand holes for affording 
immediate and easy access to 
the valves. The valve plates 
are entirely separate from any 
other part of the pump, and all 
the stuffing boxes are on the 
outside. The water passages 
are large, and the general con- 
struction heavy and strong 
Fig. 6 is also a double-acting 
plunger pump with accessible 
parts. Its principal feature is 
the absence of joints in the 
water end, and the novel ar- 
rangement of valves by which 
not only the valve but also the 
valve seat is instant y remova- 
ble by simply unscrewing the 
cap nut. These pumps are now 
working on lifts equal to 1,600 
feet vertical column, without 
causing shocks or pounds of 
any description. 

The first pump made by Mr. 
L. J. Knowles was produced in 
1855, and patented at that time 
through the Scientific Ameri- 
can Patent Agency; and two 
years later the manufacture 
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was regularly begun. The manufactory of these celebrated 
pumps is located in Warren, Mass., and was established in 
1862, since which time it has been gradually enlarged 
until it now covers two acres of ground . The principal 
warerooms are at 92 and 94 Liberty street, in this city, and 
at 14 and 16 Federal street, Boston, with branch houses in 
Chicago and San Francisco. Upwards of five hundred dif- 
ferent patterns of pumps are now made, ranging from the 
smallest sizes to pumping engines weighing from ten to forty 
tuns each, and possessing a capacity, as demonstrated by ac- 
tual tests, of supplying several millions of gallons of water 
daily, and of forcing the 
same to hights of hun- 
dreds of feet. 

m ■ «+»« * 

Tbe New Force. 

The new force claimed 
to have been discovered 
by T. A. Edison may 
be demonstrated in the 
following manner : 

Upon an insulated ta- 
ble place an ordinary 
Morse key and an elec 
tro magnet, the coils of 
which are so wound that 
no magnetism is pro- 
duced in its cores by the 
passage of an electric 
current. Use for an ar- 
mature a piece of the 
metal cadmium, to one 
of which fasten a flat 
spring. The other end 
of the spring attach ri- 
gidly to a standard fixed 
on the table. Adjust the 
armature a short dis- 
tance away from the core 
of the magnet. The 
standard is to be con- 
nected by wire to one 
end of a glass rod or 
tube, say two feet long. 
The other end of the 

tube connects by wire with a graphite point (a lead pencil 
will answer). Another graphite point is connected by wire 
to a gas pipe or other suitable mass of metal, not in contact 
with the apparatus ; and the two points, in position similar 
to the arrangement for producing the electric light, may be 
placed in a box from which light is excluded, bat with a hole 
in the top for observation. Place 10 or 15 Bunsen cells in 
circuit with the key and the coils in the usual manner. Now, 
if the key be closed, a spark of considerable brilliancy will 
be evolved from the graphite points, but possessing no con- 
tinuity. If, however (the battery circuit remaining closed), 
any part of the connection between the gas pipe and the cad- 
mium is broken, and contacts be made either slo wly or ra- 
pidly between the disconnected points, the spark re -appears 
at each contact. It 
is here that the 
phenomena are sur- 
prising, and appa- 
rently unexplaina- 
ble. The graphite 
is not in the battery 
circuit, nor in any 
other. Moreover it 
is separated from 
the rest of the ap 
paratus by the glass 
tube. This alone 
would seem to 
prove that the force 
is not electrical, at 
least as the term 
is generally under- 
stood ; and when 
supplemented b y 
the fact that the 
most delicate gal- 
vanometer and the 
chemicals most sen- 
sitive to the 
electric current fail 
to note its presence, 
this conclusion 
must be accepted. 
Many experiments 
have been made 
with a view of ob- 
taining some defi- 
nite knowledge.but 
nothing has been 

developed beyond the facts above stated, and in addition 
that, like electricity, the new force passes through or over 
some substances better than it does over others, and also that, 
as the resistance of one of its best known conductors is in- 
creased by length, the spark decreases in brilliancy. 

The occurrence of this spark has frequently been observed 
by electricians while conducting experiments, but heretofore 
no attempt has been made to discover the cause or effect. 
Any theory upon the subject is, of course, at present only 
speculative, but it is not improbable that the phenomena are 
in some degree the physical manifestation of that mysterious 
magnetic power which is not obstructed by material obsta- 



cles, and is weakened only by separation. This view ia sup- 
ported by the analogy existing between two demonstrated 
facts. First : When the new force is conducted through the 
human body from points attached to both sides of the neck, 
the spark is of a certain strength. When the connection is 
through the trunk, from hand to hand, the strength is great- 
ly diminished. 

Second : Substances which act as dielectrics offer no ob- 
struction to the passage of magnetic power. The action of 
a magnet upon a needle is the same when separated by a 
thickness of glass or porcelain, as when separated only by a 



animal, which he " took to be a buffalo or wild ox," but he 
saw no other traces of the animal. These statements are 
very wonderful, and before giving credence to them we had 
better await the publication of the official account of the voy- 
age. 



Fig. 5. -HORIZONTAL MINING PUMP. 

distance of air equal to the thickness of the dielectric, and 
is diminished only by wider separation. — Journal of the Te- 
legraph. 



Remarkable Bird. 

The London Daily News publishes an interesting letter 
from Mr. Smithurst, the engineer of the steamer which made 
the voyage up the newly discovered Baxter Biver, New 
Guinea. The river seems to be a magnificent one, and could 
evidently, says Nature, be made navigable to a considerable 
distance inland. The exploring party found the banks to 
consist mainly of mangrove swamps, though, near the end 
of the journey, high clay banks with eucalyptus globulus 
were found. Scarcely any natives were seen, though there 




Fig- 6 -HORIZONTAL MINING PUMP- 

were frequent signs of their being about. Mr. Smithurst 
refers to a very remarkable bird, which, so far as we know, 
has not hitherto been described. The natives state that it 
can fly away with a dugong, a kangaroo, or a large turtle. 
Mr. Smithurst states he saw and shot at a specimen of this 
wonderful animal, and that "the noise caused by the flap- 
ping of wings resembled the sound of a locomotive pulling 
a long train very slowly." He states that " it appeared to 
be about sixteen or eighteen feet across the wings as it flew, 
the body dark brown, the breast white, neck long, and beak 
long and straight." In the stiff clay of the river bank, Mr. 
Smithurst states that he saw the footprints of some large 



Pneumatic Telegraphy. 

Pneumatic telegraphy has become quite an institution of 
the age. Scarcely a capital in Europe has failed to avail 
itself of its facilities to complete its telegraphic system. 
When stations lie together, elose and thick, it is manifestly 

advantageous to connect 
them by mechanical 
means, so as to save, by 
the transport of the actu- 
al telegrams themselves, 
the multiplication of 
wires, apparatus, and 
clerks ; and especially so 
when this can be done 
with a rapidity equal to 
that of telegraphy itself. 
Messages cannot be man- 
ipulated or written out at 
a greater rapidity than 
forty words per minute ; 
so that, if it is possible to 
transport a telegram itself 
from one place to another 
in a minute, not only is 
speed of transmission ob- 
tained, but all sources of 
error are eliminated. In 
fact, the average initial 
delay occupied by mes- 
sages on the shortest lines 
is about five minutes, so 
that tubes which can con- 
vey the messages bodily 
within this limit are eco- 
nomical and beneficial. 
The essential element of 
telegraphy is speed of 
transmission, and it is 
evident that, when cur- 
rents of air can produce greater dispatch than currents 
of electricity, pneumatic tubes are preferable to wires. 
But apart from the question of speed of transmission, 
tubes are essentially economical in the employment of 
staff, for their use reduces the number of clerks required 
to a minimum. But of course there is a limit to their useful 
employment, and a point is reached when, from telegraphic 
and economical grounds, wires surpass tubes in efficiency 
and durability. The limit of length is about two miles, for 
at this distance telegrams exceed the five minutes interval 
allowed for their average transmission. Of course, where 
rapidity is of no consequence, this distance can be much ex - 
ceeded ; but, fortunately for the British public, the one cri- 
terion which its telegraphists have always endeavored to 

attain, especially 
since the transfer of 
its telegraphs to the 
State, has been swift 
nessof transmission, - 
and it is to swiftness 
more than to any re- 
duction in price that 
the marvelous in- 
crease of business is 
due. In five years 
telegrams in England 
have increased from 
six millions to twen- 
ty millions. 

The first germ of 
pneumatic tele ■ 
graphy was sown in 
the year 1810, when 
Mr. George Medhurst 
(who, because he 
lived in Denmark 
street, Soho, has al- 
ways been called a 
Danish engineer) pro- 
posed and patented 
" a new method of 
conveying letters and 
goods with great cer- 
tainty and rapidity 
by air." His propos- 
al is so clear and in- 
teresting that it de- 
serves extracting : 
"If a light and hol- 
low vessel is so formed as to fill the area of a tube, and to 
move freely through it, carrying papers not exceeding three 
ounces in weight, it will be driven through the tube with 
the velocity of 150 feet in a second by the pressure of nine 
ounces per square inch. 

" And therefore a tube of uniform dimensions, being laid 
upon or under ground, from one place to another, without 
any sudden curvature, will form the means of conveying 
packets of letters with the velocity of 100 miles per hour, by 
forcing the air through the tube with a pressure of three 
ounces per square inch for every ounce weight in motion. 
" And if there are two tubes of the same dimensions lead 
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ing from one place to another, packets of letters may be con- 
veyed each way, at the same time, without a possibility of 
their clashing against each other ; and many packets may be 
conveyed the same way, in the same tube, which can never 
approach each other, but will all proceed with an uniform 
motion and equal rapidity to their destination, where, the 
tube entering an airtight room, the packets will be deposited, 
and may be delivered or forwarded to the next stage through 
their proper tubes, commencing in the same room, and their 
progress can never be impeded by the seasons or the ele- 
ments." 

This proposal did not take practical form until 1854, when 
Mr. Latimer Clark laid down a 1J inch lead pipe between 
the Electric Telegraph Company's Central Station, Lothbury 
(LY), and the Stock Exchange. An engine exhausted a recei- 
ver at LY, and carriers containing the messages were sucked 
through from the Stock Exchange. The traffic was only re- 
quired to flow in one direction. In 1858, the system was ex- 
tended to Mincing lane, and about 1860 Mr. Varley intro- 
duced the use of compressed air, so that messages were 
drawn in one direction by a vacuum, and propelled in the 
other direction by a plenum. Mr. Clark had previously used 
a vacuum to work in both directions, a receiver at Mincing 
lane having been exhausted by the engine at LY, by means 
of a special pipe laid down in the same trench with the car- 
rier tube. 

In 1865 the system was introduced in Paris. Considerable 
modifications were made in its mode of working. Compressed 
air was used entirely, and the necessary pressure was ob- 
tained by admitting water from the mains into large air re 
servoirs. This tube served several stations, which were 
worked intermediately, like a line of railway, or a telegraph 
current, each station having its own store of power to propel 
or forward the carrier on to the next place. This mode of 
obtaining power was found wasteful and expensive, and it 
has been nearly entirely abandoned in favor of steam work, 
ng at one end of the circuit. 

About the same period (1865) a system was introduced in 
Berlin by Messrs. Siemens, who used two pipes, laid in the 
same trench, between the telegraph station and the Bourse, 
arranged in a circuit, through which a continuous current of 
air was always kept flowing in the same direction by a double- 
acting air pump, worked by a steam engine. This last mode 
of working was tried in London, but it has not proved suc- 
cessful, and'it has been abandoned. 

It will be seen how closely this system of Siemens' resem- 
bles that of Medhurst, and how curiously history works in 
a circle, for the vision of 1810 has become the stern fact of 
1875. In all the places named the pneumatic telegraph has 
received considerable extension, and it has also been largely 
introduced in Vienna, where the Parisian system has been 
adopted. — Telegraphic Journal. 



A. M., and sets at llh. 50m. P. M. It cannot be seen with- 
out a powerful telescope. 

Sun Spots. 

The report is from November 17 to December 17 inclusive. 
From November 5 to November 18 no spots were seen. The 
photograph of November 18 showed two going off; but be- 
fore the next picture, November 22, they had disappeared. 
In the photograph of November 23 there appeared a group 
of spots on the western limb, a group on the eastern limb, 
followed by a single one, and, near the center, two very small 
ones. Clouds prevented photographing on November 23. 
The pictures of November 24 and November 25 showed only 
a regular motion of the spots seen on November 22. In the 
photograph of November 27 there appeared but one large 
spot on the western limb : the two single ones first observed, 
near the center, November 22, could no longer be found, and 
the group which had been seen on the western limb had 
passed off. The picture of November 29 show ^the large 
spot going off, surrounded by faculse. 

Photographing was much interrupted by clouds from No- 
vember 29 to December 12; but when openings in the clouds 
allowed observations with the telescope, the sun's disk was 
seen to be free from spots until December 12, when a small 
one was seen coming on, but after that date it could not be 
found. On December 14 a large spot was observed on the 
very edge. In the photograph of December 17, this spot ap- 
peared to be divided into two, and, near the center of the 
disk, a group of four very small spots was seen, which had 
not been found before. 



that "it is difficult to conceive of the singular energy of the 
venom of the rattlesnake without carefully conducted exper- 
imental research, or' of the tenacity with which ics powers 
are preserved in the presence of violent chemical reagents 
and extremes of heat and cold. The dried venom retained its 
potency after two years of climatic changes ; nor was its ac • 
tion in any degree changed by strong sulphuric and hydro- 
chloric acids, ammonia, chlorine water, soda, or potassa. 
Freezing or prolonged boiling in no way impaired its deadly 
qualities." He used the venomafter five years' keeping, and 
found it uninjured. 

Dr. Weir Mitchell's reports of his exhaustive researches 
with this virulent body are richly worth perusal, showing as 
he does the precise manner in which it is so swiftly and fa- 
tally transmitted through the serous tissues, and conclusively 
settling the fact that the serpent cannot inoculate itself, a 
point which was for a long time disputed. His reports on 
this subject may be found in the Smithsonian Contributions, 
1860, and the New York Medical Journal, January, 1868. 

New York city. Henry S. Welcome. 
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ASTRONOMICAL NOTES. 

Observatory op Vassar College. 



The computations and some of the observations in the 
following notes are from students in the astronomical de- 
partment. The times of risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordinary 
observer to find the objects mentioned. M. M. 

Position of the Planets for January, 18 75. 
Mercury. 

Mercury should be looked for after the middle of the 
month in the southwest, farther north than the point at 
which the sun is seen to set. It will be in the best position 
on the 28th, and can be recognized by its white light and by 
its nearness to Saturn. At this time, Mercury, Saturn, Venus, 
and Mars can all be seen in the evening. 
Venus. 

On the 1st of January, Venus rises at 9h. 8m. A. M. , and 
sets at 6h. 33m. P. M. On the 31st, Venus rises at 8h. 45m. 
A. M., and sets at 7h. 47m. P. M. 

Venus will be well seen all through the month.and will be 
very near Saturn on the 16th, and in conjunction with the 
moon on the 28th, at which time the planets mentioned above 

can also be seen. 

mars. 

On the 1st of January. Mars will rise at lOh. 55m. A. M., 
and set at lOh. 21m. P. M. On the 31st, Mars will rise at lOh. 
13m. A. M., and set at 9h. 43m. P. M. The moon will be 
near Mars (apparently) on the 2d of January, and again on 
the 30th. 

Jupiter. 

Jupiter is still unfavorably situated for evening observers. 
On the 1st it rises about 4 in the morning, and sets at lh. 
39m. P. M. On the 31st it rises at 2h. 18m. A. M., and sets 
at llh. 56m. A, M. 

Saturn. 

Saturn rises on the 1st at 9h. 56m. A. M., and sets at 8h. 
5m. P. M. On the 31st, Saturn rises at 8h. 7m. A. M., and 
sets at 6h. 25m. P. M. 

Venus and Saturn will have nearly the same apparent po- 
sition on the 16th, but will be nearer the horizon, and there- 
fore not so conspicuous as were Mars and Saturn in Novem- 
ber. 

Uranus. 

Uranus is in good position, and can be seen with an ordi- 
nary telescope. It is among the small stars of Leo, rising 
on the 1st at 7h. 48m. P. M., and on the 31st at 5h. 41m. P.M. 
On the 31st it comes to the meridian at 12h. 40m. (20m. be- 
fore one in the morning) and is then 9J° west of Regulus, 
and 3*° above that star. 

Neptune. 

Neptune rises at Oh. 35m. P. M. on the 1st, and sets at lh. 
47m. the next morning. On the 31st it rises at lOh. 38m. 



Electricity a Mode of motion. 

To the Editor of the Scientific American : 

I take pleasure in briefly meeting the objections of Mr. R. 
B. West, of Guilford, Conn., to my theory that electricity is 
nothing more nor less than a motion of the atomic particles 
of matter. As Mr. West, in his communication, clearly sets 
forth what may prove a stumbling block to other inquirers, 
permit me to quote it in, full : 

" In No. 23, Volume XXXIII, a correspondent advances 
the theory, if I rightly understand, that electricity is nothing 
more than motion in the form of an impact or repulsion, 
communicated from atom to atom, and decreasing in force 
with the increase in distance from the starting point. This 
would seem very probable if electricity were capable of be- 
ing communicated only by direct metallic contact; but on 
the contrary, it will pass, with comparatively little resist- 
ance, through a space made practically devoid of matter ; and 
an inductive disturbance is produced when there could be no 
possible communication of force. Electricity may possibly 
be something like an allotropic form of motion, but the defi- 
nition of an atomic impact alone can scarcely be used. ,' 

Instead of entering upon a criticism of Mr. West's state- 
ment of facts, namely, that electricity will pass with com- 
paratively little resistance through a (so-called) vacuum, I 
prefer, for the sake of the argument, to admit that he is 
correct. 

The difficulty seems to consist in a lack of apprecia- 
tion of matter itself. Mr. West seems to forget that it is 
impossible to render a space void of matter. What he con- 
ceives to be practically nil, as perfect a vacuum as can be 
formed, is really complete materiality, in which the atomic 
particles of what he conceives to be nil are in direct connec- 
tion with the atomic particles of the metallic conductor, and 
therefore capable, in greater or less degree, of trans- 
mitting a force existing in the metallic conductor. I agree 
with Mr. West that there could be no transmission of elec- 
tricity through a space devoid of matter ; but it seems to me 
that, in raising his objection, he should have offered some 
proof of fact that he has discovered a space void of matter ; 
or, failing to do so, he should have advanced some argu- 
ment to show that a void is possible, and that, being possi- 
ble, it is possible to transmit a force through it ; otherwise, 
he is clearly not warranted in denying a material connection 
between one so-called conductor and another. 

The concluding suggestion of Mr. West, that " electricity 
may possibly be something like an allotropic form of mo- 
tion," I confess, puts me a long distance at sea. I am quite 
at a loss, for instance, to conceive of setting something in 
motion, and then, taking something away, having motion 
continue on its own account. I would like very much to 
witness a practical demonstration of that thing ; or if that is 
impossible, to have somebody advance an argument showing 
that motion may exist independent of matter. It has always 
seemed to me a requisite of motion that something material 
shall move. W. E. Sawyer. 

New York city. 
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fFor the-Sclentlflc American.] 
SEEING DISTANT OBJECTS FBOM ELEVATIONS. 
A correspondent mentions that it is proposed to build, ni 
Fairmount Park, Philadelphia, adjacent to the Centennial 
buildings, a tower 750 feet high, and asks if it is true that, 
from the top of this tower, New York city, 90 miles distant, 
can be seen. According to the rule that the horizon dips 8 
feet for every mile, which, for 90 miles, would be a dip of 
8X 90, or 720 feet, a tower of 750 feet high would be taller 
than necessary. He does, however, doubt if this rule is 
correct, and this doubt is well founded. If the rule were 
correct, we could see from the top of Mount Washington, 
6,400 feet, to a distance of 800 miles, and from the highest 
mountain plateau on earth, 24,000 feet high, to a distance of 
3,000 miles, almost one eighth of the circumference of the 
globe. Inversely, the tops of such mountains could be seen 
from similar distances, and every one knows that this is by 
no means the case. The fact is that the dip is only about 8 
inches for the first mile ; but for 2 miles it is nearly 2 feet, 
for 8 miles 4 feet, for 7 miles 30 feet, and for 11 miles not 
less than 88 feet. This is clearly shown in the engraving, 
wherein the circle represents a 
section of the earth through its 
center, O. PI is the horizon of 
the point, P, and Rr, Ss, and It 
are hights from which the point, 
P, can be seen at different dis- 
tances, Pi', P«, and Pi. Without 
going into any mathematical dem- 
onstration, it is clear that the 
hights Rr, Ss, and It increase in a 
far greater ratio than the dis- 
tances, P)', P«, and Pi ; but in or- 
der to find the relation between the respective hights and 
distances correctly, a simple trigonometrical calculation is 
required, without which the solution of the problem is im- 
possible. 

ORP, OSP. and OIP are rectangular triangles, in which 
the angles at R, S, and I are the complements of those at O. 
Let the distance, PS, be 70 miles, about 1° ; then the angle, 
PSO, will be 89°; and as the sides, PO and SO, of the trian- 
gle, PSO, are to one another in ratio as the radius to the sine 
of the angle, PSO, we will have; SO : PO=varf. ; sin. 89°. 
As PO is the radius of the earth, 20,691,914 feet, we will 
have: SO : 20,691,914=1 : 0'9998477, from which SO = 
20,694,954. From this we subtract the earth's radius, On, 
leaving 8,040 feet for Ss, the hight required to see the 
point, P, at a distance of 70 miles. 

In the same way, other distances may be calculated, and 
we have condensed some items of these calulations into the 
following table: 

TABLE OF THE RELATION BETWEEN HIGHTS AND DISTANCES, 
SEEN ON THE EARTH'S SURFACE. 
1', nearly 1 mile, the hight is 
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The Rattlesnake's Poison. 

To the Editor of the Scientific American: 

My attention has been attracted by a statement made in 
your issue of December 4, 1875, page 353. After showing 
the fallacy of certain stories which have been widely circu- 
lated in print, and by word of mouth, which have gained 
credence, regarding the toxic effect of the spittle of man 
when administered to venomous reptiles, and relating the 
incident of the boot, which contained a serpent's fang and 
was credited with so fatal a record, you state that the inven- 
tor of this story did not know that the rattlesnake poison is 
only active when freshly injected from the poison bag. 

The story, is of course, improbable ; but the error of your 
statement is very clearly shown by the following experi- 
ments by Mitchell with the venom of that reptile. He says 
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T, hese results are proved by experiment to be correct, as 
we shall find when traveling in mountainous districts and 
noting how far we can see. At the highest tops of the 
Highlands, on the Hudson river, near West Point, which do 
not reach 2,000 feet, we can, on a clear day, just get a 
glimpse of the highest buildings in New York city, using a 
telescope. The distance is only fifty miles; but at a hight 
of 1,600 feet, objects 50 miles off are invisible. In order to 
see to a distance of 90 miles, the hight necessary is about 
5,000 feet ; and if the Philadelphia tower is built to a hight 
of 760 feet, objects at a distance of 85 miles only, less than 
half way to New York, may be seen. If, however, two tow- 
ers were built, one in New York and the other in Philadel- 
phia, each 1,200 feet high, from each a circle of 45 miles ra- 
dius would be visible, and the top of the one would be just 
perceptible from the top of the other, by means of a tele- 
scope, if the atmosphere were exceptionally clear. X. 
■ Hi m 

To prevent water freezing in the gas meter add glycerin. 
The proper proportion is one pint of glycerin to a gallon of 

water. 
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LINING OUT AN ECCENTRIC. 
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In measuring an eccentric to ascertain if it has sufficient 
stock to allow it to be cleaned up all over, it is not sufficient 
to measure the thickness of the outside diameter, and the size 
of the bore only, because those measurements do not take 
the amount of the throw into consideration, and we have 
therefore to. proceed as follows : 

In Fig. 185, A A repre- 
sent an eccentric, into the 
bore of which, on the 
hub side, we place the 
center piece, and mark 
upon it the center of the 
hole. We then take . a 
pair of compasses, and 
set them so that, when 
one point is resting in the 
center of the hole, the 
other point will reach to 
within about a quarter of 
an inch of the extreme 
diameter of the eccentric, I 
as shown above by the 
line, C C. We then, with a pair of compass callipers, find the 
center of the line, C C, by resting the calliper leg of the; 
same against the periphery of the eccentric, at one of the ' 
points where the line, C, meets it ; and then with the com 
pass leg of the compass callipers, we mark the line, E; and ; 
repeating the operation at the other end of the line, C C, we 




J. 



the lathe is a trifle out of truth, the eccentric will only be 
out to an equal amount. It is not an uncommon practice 
(but a very reprehensible one) to face off the plain side of 
the eccentric, and to then bore the hole and turn the outside 
diameter, with the plain face clamped in both cases to the 
face plate. The fallacy of this method lies in the fact that, 
by such a procedure, the eccentric will be, when finished, 
out of true to twice the amount that the face plate is out of 
true. 

Taking all these considerations into account, we maymark 
off the lines for the hole and thickness of the hub, in the 
manner shown in Fig. 185, or we may adopt the plan shown 
in Fig. 186, which is perhaps the better of the two. 
From the four poin ts 
A, B, C, and D w j,,j J% . 
mark oft, on the hub 
side of the eccentric, - 
t center of its diam 
eter, E; we then, set' 
ting a pair of comj 
passes to the amount 
of throw required for 
the eccentric, mark off 
from the center, E, 
the line, F ; then, with 
a pair of compass cal- 
lipers, placed in each 
case with one end 

against the bore of the casting, we mark the lines, G and H, 
the junction of the lines, F, G, and H, being the required 
center of the hole. We therefore strike from that center, 
around the face of the hub, the line, I, and mark it lightly 
with a center punch, as shown. If, however, it should be 
found that there is not sufficient metal to allow the bole to be 




mark the line, F. We next take a straight edge ; and placing cleaned up if marked off true with the circumference, we 
it so that its edge is even with the center of the bore of the < 
eccentric and with the center between the lines, Eand F, we 
draw the line, G g, upon which we may make our measure- 
ments as follows : After setting a pair of compasses to the 



amount of throw required by the eccentric, we place one 
compass leg in the center of the bore, and with the other 
mark (on the line, G) the line, K, which will represent, at 
its intersection with G, the center of the finished diameter 
of the eccentric, providing we mark off the whole eccentric 
true with the hole. Then we take a rule, and measure fiom 
the center, K, to the ends, H g, of the line, G, which ends 
should be equidistant from K, if the amount to come off the 
surface of the castirig in the hole is to equal that to come off 
the outside surface. It very frequently happens, however, 
that there will be more to come off the eccentric on one side 
of the diameter than on the othbr, especially when the ec- 
centric is put together in two halves; because, in facing up 
the two halves, preparatory to putting them together, and 
to make them bed well one to the other, it does not always 
happen that the same amount of metal is taken off each face. 
Again, the quantity so taken off is not always that allowed 
on the pattern for the purpose ; so that, in practice, an ec- 
centriocasting rarely marks off true with its rough outline. 

Here, then, arises the consideration as to in what direction 
we shall throw the lines. Shall it be to bore the hole true, 
or to turn the outside diameter true, with the casting ? The 
latter plan is always preferable ; because, if in turning up 
the outside diameter the first cut does not true it up, the tool 
point will scrape over the sand, after leaving the cut and be- 
fore it strikes it again, to such an extent as to rapidly de- 
stroy the cutting edge, necessitating not only frequent re- 
grinding of the tool, but also that its cutting speed be very 
materially reduced. After having roughly ascertained, in 
the manner described (which process will take but a few 
minutes to perform), that there is surplus metal enough to 
clean up the eccentric, we may proceed to mark it out. 

It is much easier to mark off an eccentric on its plain side 
than on the side on which the hub stands, because of the pro- 
jection of the hub; and, furthermore, the marking for the 
hole and for the diameter can be performed at one operation, 
which is impracticable on the hub side. But if this plan is 
not adopted, it necessitates that, at the first chueking, either 
the hole only shall be bored, in which case there will be no 
face true with the hole, and hence no guide whereby to set 
the eccentric at the next chucking : or else, in turning off 
the outside face after the hole is bored, the marks for the 
second chucking will be effaced. The main consideration, 
however, is that there is only one way to chuck an eccentric 
to insure its being turned as true as possible ; and the mark- 
ing off must, therefore, be made to accommodate the chuck- 
ing, the method and reasons for which areas follows: The 
eccentric must be chucked at the first chucking nearly true 
with the outside diameter, and with the plain face outwards, 
so that that face may be trued up. The next chucking must 
be that for boring the hole and for turning the hub and that 
face of the eccentric ; and the third chucking will be done 
with the face of the hub bolted to the chuck plate by as 
many clamps as maybe necessary to held it, but none of them 
exerting any pressure save to clamp the face of the hub to 
the chuck, or rather to the face plate. By this method, the 
outside of the eccentric will be turned true with a face that 
has been turned at the same chucking at which the hole was 
bored ; while the eccentric will stand sufficiently far from 
the chuck to permit of the strap being tried on when it is 
necessary. And, moreover, the skin of the metal will have 
been removed on three out of the four faces before either of 
the working parts (the bore and the outside diameter) is 
finished ; and as a consequence, the work will remain true, 
and not warp in consequence of the removal of the skin. 
Furthermore, upon the truth of the last chucking only will 
the truth of the whole job depend ; and if the face r>late of 
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first side faced, according to the smoothness of the second 
cut, or a variety of other conditions which need not be here 
enumerated. If the eccentric has no hub, as is sometimes 
the case, it should be marked off as shown in Fig. 186. 

After the turning is completed, the keyway or featherway 
may be marked off, as shown in Fig. 189. Placing the cen- 
terpiece on the hub side of the eccentric, so that the plain 
side may lie flat on the slotting machine table, and not re- 
quire parallel strips or packing wherewith to chuck it, we 
mark off upon it the center of the hole in the eccentric; and 

from that center, we 



must throw the hole a little in the requisite direction, en- 
deavoring (for the reasons already stated) to keep the diam- 
eter of the eccentric as nearly true for the throw as possible. 
For instance, in Fig. 187, if we suppose that is an insuffi- 
ciency of metal in the 
hole, at A (E being the 
center of the diameter of 
the eccentric, and K the 
amount of the throw), 
we first set a pair of com- 
passes to the required 
radius of the diameter ; 
and from the center, E, 
strike the circle, F, 
which will show the 
amount of metal re- 
quired to be taken off 
the circumference of the 
work, and therefore to 
what degree we are able to throw the hole to accommodate 
the scant spot, A. If there is more metal between the line, 
F, and the periphery than the spot, A, lacks, the eccentric 
will clean up, and we may mark off the hole, allowing it to 
just clean up, as shown by the circle, L. It is, however, 
best, on small eccentrics, to mark the circle, L, as large as 
the face on which it is marked will admit ; because, the 
larger the circle, the less a slight want of truth in the 
chucking will affect the truth of the work. It will be ob- 
served that, in consequence of the centerpiece standing 
above the level of the face (to the amount of the hight of 
the hub), the circle, F, in Fig. 186, would be too small if 
marked with the compasses set to the correct radius ; but 
since the duty of that circle is to merely indicate the amount 
of surplus metal on the outside diameter, it will be suffi- 
ciently correct on ordinary eccentrics, to mark it as directed, 
making a slight allowance of increase in setting ihe com- 
passes to draw that circle. If, however, it should happen 
that the quantity of stock is so scant as to make it question- 
able whether the work will true up: then the center piece 
may be lowered in the hole to the level of the surface of the 
metal on which the circle, L, is marked, and the compasses 
may be set to the correct radiu*. 

The hole being marked, no further marking should be per- 
formed until the eccentric has had both sides finished and 
the hole bored, when the diameter should be marked upon 
the plain side of the work, as shown in Fig. 188. After in- 
serting the center piece, and marking off upon it the exact 
center of the hole, we mark the line, C C; and finding the 
center of its length, as already described, we strike the line, D; 
then we mark on the line, D, the amount of the throw, m easur 
ing from the center of 
the hole, and we thus J<'f(/JSS 
obtain the center, F, / 

from which we mark 
the circle, t! (I, which 
is only intended to be 
employed in setting the 
work, and need not, 
therefore, be made of 
any particular size. 
The marking will thus 
be completed, and it 
will be noted that the 
thickness of the eccen- 
tric and the hub, and 
the hight of the latter, 

have not been dealt with at all, the reason for the omis- 
sion being that it is entirely unnecessary to regard 
t hem, since (providing of course that there is spare me- 
t al enough to clean them up) they may safely be left too 
t he turner, who may accommodate the amount taken off the 
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mark a circle whose 
diameter must be 
equal to the required 
width of the keyway 
to be cut. Then se- 
lecting the location 
of the keyway, we 
we describe there an- 
other circleof the same 
diameter. Placing a 
straight edge so that 
one of its edges is just 
even with one and the 
same side of each cir- 
cle, we draw the line, 
A ; and by repeating the operation on the other side of the cir- 
cle, we shall have the sides of the keyway marked. To mark 
the depth, we make a fine centerpunch mark at the requis- 
ite distance from the bore of the eccentric, and then, using 
the square shown in Fig. 162, we place one of it sedges 
parallel with the outer edges of the two c rclcs, and theother 
edge fair with the center of the centerpunch mark, and 
scribe a line along the latter edge and across the width of 
the keyway, the operation being shown in Fig. 190, A being 
the square. When, 
however, there are a l')(f.lr90 
number of keyways 
of the same width and 
depth to be marked, 
it is more expeditious 
to make the gage 
shown (together with 
its method of applica- 
tion) in Fig. 191, in 
which A represents 
the gage, being a piece 
of sheet iron about 
one sixteenth of an 
inch thick, the curved 
line being of the same 

curvature as the bore of the hole in the eccentric, and the 
projection, B, being of the required size of keyway. The 
ends, C D, are to be slightly bent (both in one direction), so 
that, while the projection, B, will lie on the face of the hub, 





the ends, C D (being depressed), will contact with the bore 
of the hole of the eccentric and thus serve to keep the gage 
true with the bore. The gage should be carefully marked 
out and smoothly filed true to the lines. The small hole, 
shown near C, is to hang up the gage by when it is not in 
use. 



Quick Work In a Rail Mill. 

Intcr-Oeeem says : " A few weeks since, the Nerth Chicago 
Rolling Mill Company claimed the championship of the world 
in the manufacture of steel rails when they produced 1,010 
rsils in twenty hours. The Joliet mills laid themselves out 
lately with the following result : Between the hours of 5.50 
p.m. on Monday, and 5.45 Tuesday morning, they turned out 
603 rails. At 6.35 the day turn commenced, and at 5.45 p.m. 
had made 604 rails, thus accomplishing the wonderful run 
of 1,207 steel rails, weighing 53 lbs. per yard and 30 feet in 
length, in 17 hours and 25 minutes, and surpassing the work 
of the Chicago mills by 193 rails, with 2+ hours time to spare. 
The average time used for making each rail was 52 seconds, 
while the Chicago mills used 1 minute and 12 seconds. The 
Bessemer works of the Joliet Company also lead off with a 
run of 1,432 tuns, while the biggest run made by any other 
mill was 1,317 tuns, by the Chicago workslast month. The 
boys claim that they haven't shown their best foot yet; and 
if anybody can equal this, they will go them a good deal bet- 
ter." 



Wood for Docks. 

A fact has occurred at Belfast, Victoria, which is well 
worth noting. In 1868 an auger was dropped in the bay 
there by one of the workmen employed on the jetty. Last; 
Christmas, the tool was picked up on the beach near the 
mouth of the Moyne. The iron auger was encrusted with 
rust, sand, etc., and the iron partly destroyed, but the wood- 
en handle (blackwood) was perfectly sound. In building 
jett.isi this fact would prove that iron bolts are not as dura 
ble a reenails of blackwood. 
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IMPROVED RAILWAY BAIL JOINT. 

We illustrate herewith a new mode of forming the ex- 
tremities of railway rails, so as to produce a joint which ob- 
viates the use of fishplates and offers the advantages of a 
practically continuous rail. The joint closed is shown in 
Pig. 1, and in Fig. 2 the parts are shown detached. The end 
of one rail, A, is made in the shape of a tenon to enter the 
mortice formed in the extremity of rail, B. The latter is 
made thicker at the parts through which the division is 
made,and also perforated with two slots.through which, and 
through similar slots in the tenon, the fastening bolts pass. 
In order to strengthen the rail, A, at the points where the 
tenon begins, the angles are curved.and fit against 
similar curved surfaces at the extremity of rail, 
B, as shown at C, in Fig. 1. The length of th 
slots is such as to afford abundant play for the 
rails to compensate for contraction and expan- 
sion, without disturbing the bolts. 

By the use of this joint, it will be evident that 
the wheels of the vehicles never leave iron ex- 
cept when crossing switches, since, while pass- 
ing over the joint, the tread of the wheel is on the 
tenon. This is made sufficiently strong to sus- 
tain any weight which may come upon it, even if 
no tie support it. The advantages of a continu- 
ous rail are found Jn the saving of wear to the 
rolling stock ordinarily due to jumping joints, as 
well as in the prevention of deterioration of the 
rails, which are rendered unserviceable through the 
battering down of their ends alone. It is claimed 
that the joint here illustrated is as strong as any 
other part of the rail, that rails made with it 
may be laid more easily and more rapidly than 
others connected only by fishplates, that it is as 
strong and as durable as the last mentioned mode 
of fastening while requiring two nuts less, and 
that it can be used wherever fishplates can be. 

The rails, we are informed, are pressed or 
otherwise made into the necessary form by simple special 
machinery, at a low cost. 

Patented through the Scientific American Patent Agency, 
November 9, 1875. For further information address the in- 
ventor, Mr. Geo. A. Mead, North Salem, N. Y. 



the stranger is struck with the appearance of good husband- 
ry and general air of thrift on all sides. In the mountain 
region, he sees a country of different aspect and the evidences 
of other industries. This is the mineral region, the home 
of the coal, oil, and iron which bring so large an annual in- 
come into this State from abroad. 

" Through Ohio, on the line of the Pittsburgh, Fort Wayne, 
and Chicago road, there is more level and uncultivated land 
than I expected to see. The same remark is applicable to a 
portion of northern Indiana In Illinois, after leaving the 
flat prairies adjacent to Chicago, the Chicago, Burlington, 
and Quincy road runs through a seemingly continuous corn 



the evening of November 21, without any yellowish tinge, 
and the position of axis somewhat doubtful from the indif- 
ferent state of the sky. Professor Heis's observations in De- 
cember, from 1851 to 1870, place the mean position of the 
apex on the equator in R.A. 349°, or with about 82° elonga- 
tion from the sun ; this refers to the eastern arm of the 
phenomenon . — Nature. 




IMPROVED FURNACE GRATE BAR. 

A new grate bar is illustrated in the annexed engraving, 
which, it is claimed, may be manufactured at a low cost and 
with a smaller quantity of metal than is usually employed, 
and is of sufficient strength to meet all requirements.and will 
not warp, crack, or twist by heat. If all the inventor claims 
for it is maintained in practice, it is certainly a valuable im- 
provement. The engraving shows the patterns for the three 
portions which constitute the device, separated in Fig. 2, and 
the complete bar in Fig. 1. 

A is a series of long parallel bars, which are arranged in 
groups of three cr four or more, and which 
may be made slightly convex on their 
upper face to insure a greater circulation of 
the air when the coal is heaped upon them. 
These bars are firmly held in place by 
transverse supports, B.each of which is pro- 
vided with an opening, C, to allow an air 
circulation from one to the other. The 
scalloped bars, D, are arranged below the 
fire surface and connect with the transverse 
supports, B. They are formed with knife 
edges at E, to prevent accumulation of 
ashes upon them. The projecting flanges 
at the ends rest upon the ordinary wall of 
the furnace and furnish a substantial sup- 
port for the whole. 

Patented August 31, 1875. For further 
particulars regarding sale of State and 
county rights, address the inventor, Mr. 
Edward M. Erdman, Lykens, Dauphin 
county, Pa. 



MEAD'S RAILWAY BAIL JOINT. 

field. Corn at the right of us, corn at the left of us, corn in 
front of us, corn in the rear of us, in easy swells and appar- 
ently interminable reaches, cross the State till we strike the 
Mississippi at Quincy. There are fruit, other crops, and 
stock, of course ; but corn is the great staple, and the query 
arises where so much finds a paying market ; for it is also a 
leading crop in other States in the same latitude and south 
of Illinois. 

" If the present price shall be maintained, the crops will 
be remunerative: but this ceaseless production of corn, 
whether shipped directly or fed to hogs and sent away in 
that form, is exhausting the soil, very surely and not very 
slowly. 

" Five years ago the farmers of lower Indiana had made 
this discovery, and were changing from hogs to cattle. This 
shows the depletion of soil in some measure ; but to export 
crude products, like the cereals and provisions, is a bank- 



Simple and Compound Engines. 

At the ordinary meeting of the Glasgow 
Association of Engineering and Shipbuild- 
ing Draftsmen, November, 1875, Mr. David 
Halley presiding, Mr. Robert Thomson read 
an interesting paper on " Simple and Com- 
pound High Pressure Condensing Engines. " 
The object of the paper was to show that a 
simple high pressure condensing engine, using a high grade 
of expansion, was superior to the present more or less com- 
plicated compound engines. The subject, being, one 
of paramount importance, naturally elicited an interest- 
ing and instructive discussion, in which many of the mem- 
bers took part, most of them failing to be convinced of the 
advantages that would take place by a return to the high 
grade expansion condensing engine, with a higher pressure 
of steam. 

We would call the attention of the above association to 
the fact that several steamers are now plying between this 
city and New Orleans that are fitted with single high press- 
ure engines, that they work with much satisfaction, and 
equal, if they do not surpass, in economy the best compound 
marine engines now in use. 




ERDMAN'S FURNACE GRATE BAR. 

rupting process, robbing the soil and impoverishing the pro- 
ducers. If continued for two generations, the people will be 
forced to migrate to virgin lands, there to repeat their de- 
structive husbandry and again leave behind them sterile 
plains like those of Asia. 

"The abandoned cotton and tobacco plantations of the 
Eastern coast States are evidence of our infancy in econo- 
mics. A varied industry and the export only of products 
having the last processes of labor largely incorporated into 
their substance are conditions of an enduring common- 
wealth." 



Estimating the Horse Power of Steam Engines. 

When steam engines were first introduced, they were 
argely used to take the place of the horses before employed 
or raising water from mines. Naturally, people ask, when 
buying an engine, how much work would it do, 
that is, how many horses did it represent. The 
early engine builders found themselves greatly 
at a loss when this question was first asked. They 
had at once, therefore, to determine how many 
horses an engine was equal to. The first thing 
was to find out how much a horse could do. The 
strongest English horses, the London brewers' 
horses, were far above the very best that could be 
found elsewhere. They were found to be able to 
travel at the rate of 2J miles per hour, and 
work eight hours per day. The load was pulling 
a 100 lbs. weight up out of a shaft by means of a 
rope. When a horse moves 2J miles per hour, 
he travels 220 feet per minute, and of course, at 
this speed, the 150 1 bs. would be raised vertically 
that distance. That is equal to 300 lbs. lifted 110 
feet per minute, or 3,000 lbs. 11 feet, or 83,000 
lbs. 1 foot high, in 1 minute. The 33,000 lbs. lift- 
ed 1 foot high every minute is taken as a standard 
horse power. It is much more than any ordinary 
horse can do, and, therefore, the engine builders 
were always sure that their engines would take 
the place of fully as many horses as the horse 
power would indicate that they should. Of course, 
83,000 lbs. lifted 1 foot per minute is much more 
convenient for calculation than 150 lbs. 220 feet, and there, 
fore the former form has been adopted. The amount of 
work, or number of foot pounds, however, is just the same 
in either case. A foot pound represents the amount of pow- 
er required to lift 1 lb. 1 foot high. It is comparatively easy 
to estimate the horse power of an engine with a reasonable 
degree of accuracy, provided we know certain things in re- 
gard to it. We must know the pressure in the boiler, the 
diameter of the cylinder, the length of stroke, the number 
of revolutions pel minute which the engine is making, and 
lastly, the point at which steam is cut off. 

When there is no cut off, steam is admitted into the cylin- 
der during the whole stroke, and a cylinderful of steam at 
boiler pressure is used at each stroke, as the cut off, when there 
is one, takes place before the piston has reached the end of 
the cylinder. If steam is prevented from entering the cylinder 
after the piston has passed mid-stroke, the point of cut 
off is at half stroke. If the steam enters 
the cylinder during three fourths of the 
stroke and is then arrested, the point of 
cutting off is at three fourths of the stroke. 
It is necessary to know the point of cut- 
ting off, in order to find out what the aver- 
age pressure is in the cylinder. In the 
commoner sorts of engines, not provided 
with independent cut-off valves, the point 
of cutting off may usually be taken at 
from one half to three fourths of the 
stroke, though sometimes more than this. 
It may, perhaps, be safe to take the aver- 
age pressure in the cylinder at about 
eight tenths of that in the boiler ; though 
where the steam pipe is long and the 
throttle valve is used to control the speed, 
the average pressure in the cylinder may 
be no more than three fourths of* that in 
the boiler. The power will be the dis- 
tance which the piston under this pressure 
travels during one minute. Therefore, 
we have the rule: Multiply the area of 
the piston by the average pressure per 
square inch upon the piston, multiply this 
result by the distance which the piston 
travels per minute in feet, and the result 
is the number of foot pounds per minute 
which that engine can raise. Divide by 
33,000 and the result is the number of 
horse power. The number of feet per minute traveled by 
the piston is twice the number of strokes per minute multi- 
plied by the length of stroke. This gives the number of 
horse power sufficiently nearly for all practical purposes. — 
Saward's Goal Trade Journal. 



Exporting the Soil. 

A correspondent of the Winstead (Conn.) Press, writ' 
regard to a trip which he has recently taken to the 
says: 

" Through Pennsylvania and in the valley of the A' 
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The Zodiacal Light. 

Those who are interested in the observation of this phen- 
omenon will do well to be on the alert during dark evenings 
in the winter months. The most conspicuous exhibitions of 
the light in England during the last few years have occurred 
in the month of January, the long standing recommendation 
to expect the most notable displays in the evenings about the 
vernal equinox having thus been by no means justified in 
in the result. The light was perceptible for a short time on 



Pneumatic Street Cars. 

A trial of a new tramway motor came off lately on the 
lines of the Vale of Clyde Tramways Company at Govan, 
Scotland. The car, having been charged with the necessary 
quantity of compressed air ,was made to take its trip among 
the ordinary cars running from Govan to Paisley Road Toll. 
Experiments were made to test the power of the machine for 
slowing, stopping to take up passengers, etc., and it ap- 
peared to be under the most perfect control. The noise was 
scarcely perceptible, while horses alongside did not seem to 
recognize the car as anything unsightly, or to be feared. 
Mr. Moncrieff was accompanied by the chairman and direc- 
tors of the Vale of Clyde Tramways Company. The result of 
the trial was to impress all present with the complete success 
of the invention, and its adaptability to tramway purposes. 
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THE AL0CASIA8. 

This tribe of plants (belonging to the species known as 
arads) is now receiving much attention from the admirers of 
handsome foliage. The variety, a. interme- 
dia, shown in our engraving, is a singular- 
ly bold specimen, of which some of the 
more noticeable peculiarities are the size 
and configuration of the leaf and the mot- 
tled cuticle to the stalks. The curled edge 
of the leaf is an additional distinction, and 
the venous system shows a high degree of 
organization. Like its congeners, this 
plant is propagated by dividing its fleshy 
rhizomes ; and being of vigorous habit, it 
soon makes a good specimen if potted care- 
fully in a fresh open compost, consisting of 
fibrous peat, turfy loam, and leaf mold, 
with sufficient coarse sandstone grit to keep 
the whole open and porous. 

It is worth notice that few arads like a 
close soil ; on the contrary, a rich, free, 
vegetable mold is what they enjoy. If the 
thick roots of an alocasia or anthurium be 
examined, the tips will be found covered 
with short hair-like processes, which are 
vigorous and healthy wherever the soil is 
open, but which soon decay in a wet, stag- 
nant compost. They seem to be of use in 
absorbing moisture from the air spaces be- 
tween the nodules of peat and turf rather 
than from the compost itself ; and if a cov- 
ering of fresh living sphagnum be placed 
over the tops of the pots, near the root 
stocks, fresh roots soon make their appear- 
ance there, a circumstance which adds con- 
siderably to the health of the plants. It is 
a singular fact that the roots of nearly all 
the endogenous plants like to grow in liv- 
ing sphagnum moss, a material which may 
with advantage be added to the compost 
used for nearly all arads. 

«*♦• 

The Demagnetization of* Watches. 

Watches worn by students and others in 
technical laboratories are often rendered 
useless by being magnetized by the mag- 
nets used in such places. Magnets kept in 
the house often create equal mischief by 
being laid near watches, and much time 
and expense are sometimes needed to de- 
magnetize them before they can be made to work. A seri- 
ous case of this kind of injury recently led Professor A. M. 
Mayer, of the Stevens Institute of Technology, Hoboken, to 
experiments which resulted in a very simple method of de- 
magnetization. The magnetized watch was laid upon a table 
in the neighborhood of a common compass needle. Each 
hour on the face was then placed in turn before it 
to discover the location and intensity of the mag- 
netism in the watch. The movement of the com- 
pass showed the north and south pole to be located, 
say, at the figures V and XI, while the neutral 
points were at VIII and II. The watch was then 
held in a horizontal position before a large bar mag- 
net, the two south poles being together. A gen- 
tle tilting motion was given to it for a moment ; and 
on trying the watch again before the compass, a 
sensible decrease of magnetism was observed. The 
process was repeated till the sensitiveness of the 
watch at that pole was nearly extinguished, when 
the same thing was tried with the north pole of the 
watch. After a few trials and comparisons, the 
magnetic influence was found to be removed, and 
the watch readily resumed its work. — Scribner's 
Monthly. 



although it needs some protection in severe weather. Its fa- 
vorite soil is one that is dry and warm, and of a calcareous 
nature. M, Keteleer recently contributed a description of 




ALOCASIA INTERMEDIA. 

the new variety to La Revue Horticole, the most popular 
magazine of botany and floriculture published in France. 



Window Plants. 

Professor Maynard says, in the Scientific Farmer: Com- 
paratively few persons who cultivate window plants are more 



■ ■ ■ 
THE GUELDEB KOBE. 

The guelder rose {viburnum), or, as we call it, 
snowball, is one of the most ornamental flowering 
shrubs which adorn our gardens. The pure white- 
ness of the blossom, the globular form which each 
mass of flowers assumes, and the profuseness with 
which the tree adorns itself in the spring make it a 
universal favorite where shrubs of variously colored 
blooms are massed together, to make an effective 
picture as a whole, as well as by exhibiting variety 
and contrast of colors. The guelder rose was ori- 
ginally a native of China, and has been varied by 
cultivation till many species are known, the familiar 
kind bearing the' botanical name of viburnum macro- 
cephalum. It yields seeds freely, and can be propa- 
gated with some difficulty by cuttings, which should 
be of young wood and placed in a moist soil under 
glass. Grafting, however, is the best method, and 
is the one adopted in China, which, as we have sta- 
ted, is the native land of the tree. 

M. Keteleer, a French floriculturist, has recently 
introduced a new variety, to which has been given 
the name of v. Keteleeri, but which (says the Eng- 
lish Garden, from which we select the engraving) 
should be more properly called the v. Keteleeri ma- 
crocephalum. In France it grew well in the open 
air, a cutting being planted by M. Keteleer ; and 
when one year old, it produced a dozen clusters of 
flowers. It can therefore be more readily propa- 
gated in this way than the common guelder rose ; 
and it is sufficiently hardy to flourish out of doors, 




than partially successful in their efforts. Among the rea- 
sons for this want of success may be given, first, a want of 
knowledge of the conditions of plant growth ; second, a want 
of time to care for them properly ; third, 
lack of the proper temperature and a pure 
moist atmosphere. First, very few persons 
realize that plants may be injured by too 
much or too little water, and fail to under- 
stand when the soil is too wet or too dry. 
Plants, as well as animals, must have pure 
air for a healthy growth. Those persons 
who are successful in growing plants have 
an intense love for their pets, and soon 
learn to detect anything wrong in their con- 
dition, and apply the remedy. Secon d , plants 
require constant care. Their condition muse 
be watched closely and the soil not be al- 
lowed to get too dry, nor be watered too 
much. Their condition must be known at 
all times ; and if a green fly appears it must 
be destroyed at once by crushing, or by dip- 
ping in tobacco water about the color- of 
strong tea, or in strong soapsuds, rinsing 
the plant carefully fifteen or twenty min- 
utes after dipping. If the red spiders are 
found, destroy them by sponging the under 
side of the leaves with cold soapsuds. 
Their presence is an indication that the at- 
mosphere is too dry. If mealy bugs appear, 
they should be destroyed by touching with 
alcohol, or by brushing off with a dry, soft 
brush. If mildew attacks the roses or ver- 
benas, it must be destroyed by washing or 
dipping in a solution of lime and sulphur, 
made by boiling one pound of caustic lime 
with one pound of sulphur in two gallons 
of water. This should be allowed to set- 
tle, and then kept in bottles ready for use. 
In using it, take one teaspoonful to one 
quart of water. One treatment in any of 
these cases may not be sufficient, and must 
be repeated as often as necessary. Eternal 
vigilance is the only price of success. Third, 
according to the temperature required for 
the healthy growth of different plants, they 
may be divided into two classes, namely : 
Those that grow well at an average tem- 
perature of 50° Fah., that is, ranging from 
40° to 60°, end those that require a higher 
temperature, an average of 60°, ranging 
from 50° to 70°. 

The first class will include geraniums, carnations, centau- 
reas, camellias, azaleas, abutilons, ageratums, callas, sweet 
alussum, English ivies, smilax, mignonette, hyacinths, pri- 
mulas, stevias, petunias, verbenas, lobelias, and roses. In 
the second class are begonias, bouvardias, tpiphyllums, and 
all cacti, fuchsias, gloxinias, German ivies, helio- 
trope, zorrenias, pileas, and roses. Koses are included 
in both lists, as they will succeed under both condi- 
tions. 

Plants grow much better where the temperature 
runs lower at night than during the day. It never 
should go below 40° Fah. in the first case, or below 
50° in the second case. If plants stand near a win- 
dow, a screen should be made by pasting papers to a 
frame, similar to that used for mosquito screens, 
placing it between the plants and the window every 
night. A screen made in this way can be inserted in 
a moment, and may consist of several thicknesses of 
paper. 

A moist atmosphere is indispensable to the healthy 
growth of plants, and is obtained by keeping the pan 
in the furnace filled with water, or an urn or some 
other vessel upon the stove. The atmosphere must 
be free from sulphurous gases , and to accomplish this 
end the back damper in the stove must be kept open 
enough to allow its escape, and the windows raised a 
little every day for a short time when the tempera- 
ture outside will allow. 

If small plants, taken from the greenhouse, be 
carefully potted in suitable soil, placed in a room with 
a somewhat moist atmosphere, free from poisonous 
gases, carefully watered, exposed to the sunlight a 
part of the day, no insects allowed upon them, and 
the temperature kept as directed, they will grow and 
well repay the labor of caring for them, and homes be 
made brighter and happier by the presence of an 
abundance of flowers. 



THE GUELDER ROSE. 



The Use of Fallen Leaves. 

In the Gardener's Monthly, Mr. Meehansays: These 
have to be gathered up. They are excellent to mix 
with hot-bed material, and, where practicable, should 
be saved for this purpose. They do not heat so rap- 
idly as stable manure, and in this have an advantage ; 
as tempering the violence makes manure last longer 
and maintain a more regular heat. They are excellent 
material to put round cold frames to protect half- 
hardy plants. A board is put up to the hight of the 
frame boards, and about a foot or more from them, 
and the leaves filled in between. If the plants are 
somewhat tender, the bottom of the frames may be 
filled in a few feet with the leaves. These leaves, 
after having been two or three years decaying, make 
admirable stuff for potting plants and for flowers in 
general. 
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BBIDLES, BITS, HUBS, AND HOESESHOES. 
Our extracts, for this week, from Knight's " Mechanical 
Dictionary,"* include an interesting series of engravings 
relative to harness, carriage building, and blacksmithing ; 
and in Fig. 1 we illustrate a number of 

BRIDLES, 

having checking and safety devices. In a the driving reins 




are attached at E by an elastic strap and snap hook, C, to 
the rings of the snaffle bit. Face pieces, G Q', are also se- 
cured to these rings, passing upward through the loops, H I, 
and uniting to form the throat latch, K, to which the hitch- 
ing strap is fastened. The combined throat latch and face 
piece prevents the bridle slipping, as the draft upon the hitch 
strap draws the ring into the angles of the mouth. In dri- 
ving, a pull on the line stretches the elastic and draws 
upon the face strap and throat latch, 
to carry back the bit. The device re- 
presented at b includes two pairs of 
branch reins attached to the ends of the 
driving lines, one, I I, leading directly 
to the bit rings, and the other, c c', 
passing over the horse. The lower 
branches, A, connect with the same 
rings by a special spring within cases, 
F. In c the overdraw strap, A, and the 
check rein, B, are secured to the bit 
ring, C, and the driving rein, D, to a 
swivel on the bit. The driving rein 
passes through a ring on the end of the 
overdraw strap, and is also connected 
to the check rein. A strong pull on the 
driving rein throws up the horse's head 
and prevents him from kicking. The 
bit ring, F, in Fig. d, is suspended on 
each side from a ring, D, on the check 
strap, by a running strap, which, con- 
nected primarily to the bit ring, passes 
up and down through the check ring; 
the running strap is then carried down 
through the bit ring and connected by 



1-ig 2. 



piemen tal reins, A, within the ordinary reins, and which, 
connecting directly to the check straps, pass through the 
ring3 of the bit and serve to pull the bit forcibly into the 
corners of the mouth. In Fig. g, the driving rein connects 
with the cheek strap, which is pulled through the bit ring, 
and draws the bit up into the angle of the mouth. In h a 
lever jaw, A, on each side, is suspended from the throat 
latch of the bridle. The jaws are kept apart by a spring , 
but by pulling on therein, C, they may be brought together, 
so as to compress the horse's windpipe and choke him into 
submission. In Figs. 2 and 8 various forms of 

BITS 

are illustrated. Fig. 2 shows the bits used in the United 
States army, a is an ordinary curb bit, and 6 is the Mexican 
bit, in which the curb chain and its strap are replaced by a 
curb ring. By means of the branches, a leverage is obtained 
upon the horse's jaw, the chain behind forming the fulcrum. 
The snaffle, c, has two bars, jointed together in the middle 
of the mouth, and has also rings at the ends for the rein. 
In Fig. 3, the stiff bit, a, has rein rings at the ends, and is 

Fig ;:. 




Bridle-Bits- 



usually without branches. It lacks the middle joint of the 
snaffle. & is a new form of upper jaw bit. It is fastened 
by a nose strap to the upper jaw, and buckled to the gag- 
bearing rein. A safety rein passes to the usual bit rings, 
and is also connected to the bearing rein so as to pull the 
usual bit back against the jaws, and the upper jaw bit up 
into the angle of the mouth. The elastic bit, e, consists of 
a chain covered by closely coiled wire, between the bit rings. 
Another form is made of twisted wire with a soft rubber 
covering. The bit shown at d has tubular rings through 
which pass the straps connecting the driving reins to the 
head stall. When the lines are pulled upon the stiff bit is 
drawn up into the angle of the mouth. Bit. e, has a pulley 
frame swiveled to its ends. The driving reins are buckled 
to the rings, II ; and when they are pulled, the straps, E, 
run through the pulleys and draw the bit up into the mouth. 
The bit shown at/ is so made that one rein is connected to 
the bit ring and the other to the slotted check pieces. When 



nuts on the inner ends of the double set of iron spokes, e 
has two metallic bands, between which the spokes are 
clamped, d has a hollow axle box around which are clamped 
two hollow disks, which have projecting lugs to form the 
spoke mortices, e has a metallic shell with a depressed cen- 
ter, in which the spoke mortices are formed, and has tubular 
cases driven in from the ends. / has rubber disks around 
the axle box at each end of the hub. g has a central disk 
forming the spoke sockets, and this is clamped by two outer 
disks with two intervening hollow cones, h has two hollow 
shells with T-shaped lugs, whieh interlock to form spoks 
sockets, i has two overlapping morticed hub bands, j hae 
two metallic disks with projecting lugs to form spoke mor- 
tices; the disks are drawn together with bolts, k has a 
grooved hub with alternate projecting lugs to form dodging 
mortises. I has plaster material run in between the axle box 
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Eridl,- B<tt 

a ring to a safety rein, I. The latter is also connected to 
the gag rein, K, so that pulling upon the safety rein short- 
ens the gag rein, and at the same time draws up the bit to- 
ward the rein on the cheek strap. As shown in e, the dri- 
ving reins run over pulleys attached to the bit rings and 
throat latch, and thence pass to the check hook. Stops on 
the check portion of the rein limit the length of the gag 
part. The bridle, /, has a safety attachment formed by sup- 
V unllslicd In numbers oy Messrs. Hurd & Houghton, New York city. 




Hurseshoez. 

and shell, m is of similar construction, 
a dovetail mortice, wedges to prevent 
the spokes, and beveled metallic bands as seats for the same. 
o has a morticed hub and metallic bands to clamp the spokes. 
In p the hub band has staggering metallic sockets, and the 
hub has mortises for the spoke tenons. The inner hub band 
in q, which screws on the sleeve of the outer portion, drives 
wedges against the spokes, r has a metallic shell with stag- 
gering mortices and projecting lips to support the spokes, s 
is a metallic hub formed in three parts, the axle box and in- 
ner hub band, the outer hub band, and the clamping nut. 
The circular spoke groove has a dovetail form, t has a me- 
tallic band with beveled mortice. In u the end flanges are 
screwed in a morticed flange ring, between which and the 
hub flanges are anti-friction rollers. t> has a metallic hub 
shell, within which is a spoke socket 
formed by sleeve, nut, and projecting 
lips, to has a morticed metallic band 
on a wooden hub. x has a metallic band 
whose mortices receive the spoke3 in 
clusters, y has a metallic hub which 
forms the axle box, and has a lubrica- 
ting chamber and spoke clamps. 

Fig. 6 represents an interesting series 
of 

HORSESHOES, 

showing ancient and curious forms, a 




the latter rein is pulled, the rigid bit slides up the slots and 
acts on the mouth. 

In Fig. 4 we give engravings of a large number of car- 
carriage and wagon wheel 

HUBS. 

a is a hub having a circumferential groove, in which the 
shoulders form a continuous band, while the tenons of the 
spokes are set in mortices in the bottom, b is a metallic hub, 
one portion of which forms the axle box, around which are 



is an early Arabian shoe, and b an Arabian shoe of more mo 
dern date, c is the Moorish pattern, d the Persian, e the 
Portuguese, and /the old English, g is a racing plate, h a 
tip shoe, i a three quarter shoe, j a pointed shoe, k a screw 
shoe, and I a calked shoe. Fig. 5 shows a variety of new in- 
ventions in this line. At 1 the bifurcated springs, a a, clip 
the hoof, and are attached to the sh»e by bolt and nut ; 2, 
countersunk headed screws, parallel to the wall of the hoof, 
act as fastenings ; 3, ridges and indentations are formed on 
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the sole of the shoe ; 4 is a shoe for contracted hoofs. By 
means of the screw, a, and nuts between the heel clips, the 
branches of the screw may be spread. In 5, a supplemental 
roughing shoe is attached to the upper shoe by clips, a a, and 
a sliding screw block, 5. Pins at the rear prevent lateral dis- 
placement. In 6, the shoe is hinged at the toe, and is designed 
to be permanent ; it is beveled on its upper inner edge to re- 
ceive the flange of a removable false shoe, that is expanded 
outwardly by a screw. In 7 is a double shoe ; the upper one is 
hinged at the toe and has a jointed crossbar at the heel ; 
curved clips, a abb, fit the walls of the hoof and secure the 
hoof in place ; to this the lower plate, c, is secured by screws : 
In 8, the shoe i s attached to the hoof by pieces of leather and 
straps. In 9, the shoe has a toe cap, is jointed at the sides, and 
has clips and pivoted catch or connecting bar at the rear, dis- 
pensing with nails. 10 has rear clips, a, the cap, 6, and strap, 
c, held by a button on the toe cap, to secure the shoe. In 11, 
the removable toe and heel calks, a b, are dovetailed into 
plates, c d, which are fastened to the shoe by screws. In 
12, the toe and heel calks are adjustably attached by screws. 



REDUCTION IN THE COST OF FOREIGN 
PATENTS. 



Messrs. Munn & Co. take pleasure in announcing that 
they have effected arrangements by which the cost of Pa- 
tents, in all Foreign Countries, for American Inventions is 
Greatly Reduced, and they are now ready to receive applica- 
tions for such patents at the annexed rates, which include 
both Government and Agency fees for all ordinary cases. 

Some applications may require a number of drawings, 
and a specification of unusual length, for which an addition- 
al charge will be made. But the annexed very low prices 
will be adhered to, except in special cases, when the inventor 
will be notified of any additional cost before any expense is 

incurred. 

CANADA. 

The expense of applying for a Canadian Patent is reduced 
to $50, currency. 

A Canadian Patent is granted for 15 years, divided, if 
the applicant desires, into three terms of five years each. 
The expense of applying for the 5 year patent is $50. Model 
and drawings required as in this country. American inven- 
tions already patented here can be patented in Canada if the 
application is filed within the one year from the date of the 
American patent. Caveats can be filed in Canada. Expenses, 
$25 in full. Send for pamphlet giving all particulars. 
ENGLAND. 

The expense of applying for an English patent, which 
covers England, Scotland, Wales, Ireland, and the Channel 
Islands, is $75, currency, payable in advance, and an addition- 
al fee of $175, payable within 31 months, to complete the pa 
tent. Certain government taxes are required after 3 years. 
Patents granted to the first person who files in the complete 
specification and pays the fees, whether he is the original 
inventor or merely the introducer. For full particulars, 
send for pamphlet. 

francs;. 

The expense for applying for a French Patent is reduced 
to $100, currency, payable $75 on making the application, 
and $25 on arrival of the Patent. A small annual tax is re 
quired after the first year. For amount of this tax and par- 
ticulars about working the patent, see pamphlet. Sent free. 
BELGIUM. 

The cost of a Belgian Patent, and the conditions, are 
substantially the same as in France. For full particulars 
send for pamphlet. 

GERMANY AND AUSTRIA. 

The expense for applying for Patents in Germany and Aus- 
tria is $100 each, payable in advance. Send for pamphlet 
giving details. 

Munn & Co. obtain patents also in Norway, Sweden, 
Russia, Spain, Portugal, Italy, all the British Australian 
Colonies, including Victoria, New South Wales, Tas- 
mania, Queensland, New Zealand, and British India, 
on the most favorable terms, and at reduced rates from 

former charges. 

GENERAL REMARKS. 

No models required in any of the Foreign Countries ex 
cept Canada ; and sometimes in Prussia, the officials re- 
quire a model when in doubt about the novelty of the in- 
vention, but it is seldom that one is demanded, and never 
till the application is secure. 

All persons who desire to take out Foreign Patents are re- 
quested to communicate with the undersigned. They may 
depend that their cases will secure prompt and careful atten- 
tion. We have had an experience of nearly Thirty Years in 
the business of soliciting American and Foreign Patents ; and 
as it is well known, a very large proportion of all patents ob- 
tained by American citizens, both in this country and in for- 
eign lands, are solicited through the Scientific American Pa- 
tent Agency. 

To secure a foreign patent, all that is necessary is to write 
to the undersigned, transmitting the fees and a copy of seci- 
fications and drawings. We can then at once proceed. The 
personal presence of the applicant is not necessary. 

A pamphlet, giving full detailed information regarding 
each country, sent free. Address, MUNN & CO., 

Office of the Scientific American, New York. 



Inventions Patented In England by Americana 

[Compiled from the Commissioners of Patents' Journal.] 
From November 19 to December 2, 1975, Inclusive. 

Boiler Furnace, etc.— B. M. Smith etah, Chicago, 111. 
Cabbubetter.— J. R. Allen, Chicago, 111. 
Cleaning Boiler Flues.— A. Crosby, New York city, et al. 
Distilling Apparatus.— J. W. Reford, New York city. 
Electro- Magnetic Motor.— H. M. Paine, Newark, N. J. 
Gab Manufacture.— J. W. Beatley, Brooklyn, N. Y. 
Ice Macbine, etc.— D. Coughlln, Mass. 
Making Cigarettes.— A. A. Pope, Boston, Mass. 
Making Plumbers' Traps.— F. N Du Bols. New York city. 
Paddle Wheel.— R. Forward, Cincinnati, Ohio. 
Potato Digger.— L. A. Asplnwall, Albany, N. Y. 
Printing on Glass.— J. W. Wells, Philadelphia, Pa. 
Sack-Sewing Machine.— W. Webster, San Francisco, Cal. 
Sand Blast.— R. A. Tllghman, Philadelphia, Pa. 
Screw Nut Machine, etc.— A. Marland, Pittsburgh, Pa. 
Setting Car Springs.— T. B. De Forest, Birmingham, Conn. 
Shuttleand Spindle.— E.M. Stevens, Boston, Maes. 
Signal Buoy.— J.M. Courtenay, Cornwall, N. Y. 
Treating Oil Seeds.— A. B. La wther, Chicago, 111. 



NEW WOODWORKING AND HOUSE AND CABSIAQE 
BUILDING INVENTIONS. 



IMPROVED WORK TABLE. 
Jonn Cannon, Lines Hollow, Pa.— A revolving disk under the 
top of a round table has pookets depending from the outer edge 
for holding work or implements. The person using the table can 
turn the pockets around readily to the plaee where it is conve- 
nient to use tbem. 

IMPROVED WAGON BRAKE. 
Thomas H. Gourley and William K. Lovelace, Talbott, Tenn.— 
This is a new arrangement of brake mechanism of simple and inge- 
nious construction, but which it would be impossible dearly to un- 
derstand without a diagram. Generally, the operation of holding 
back on the neok yoke by the team applies the shoes to the wheels : 
and when the draft is applied to the double tree, the brake 
is removed. 

IMPROVED DRAFT EQUALIZER. 
Hiran Cartwright, Owantonna, Minn.— This is a novel assemblage 
of jointed levers and bare In connection with the tongue, the whole 
serving as an evener to equalize the draft among the horses. 

IMPROVED CARRIAGE CURTAIN. 
Henry C. Moody, Oswego, N. Y.— This invention is a shade or 
curtain attachment to the front bow of a child's carriage, for ex- 
cluding the sun and rain. The curtain is divided at the center, and 
conneoted at each outer edge and the top to the bow by a cord. 
The general arrangement is such that the curtain is free to slip up 
and down on the bow. 

IMPROVED DUMPING CART. 
George B. Wiestling, Mont Alto, Pa.— This invention is an im- 
provement in the class of dumping wagons which, while adapted to 
dump in the ordinary way, may be also adjusted for shooting the 
load through a chute, or over the curb stone, into the coal hole, 
without discharging on to the pavement or into the gutter. The 
cart has, in addition to the ordinary shaft frame, and an extra 
frame combined with the oart body and the axle, with the rear end 
of the body hinged to its rear end ; and a ratchet mechanism, shaft, 
chain, and toggle bar are combined with the cart body. 



NEW MECHANICAL AND ENGINEERING INVENTIONS. 



IMPROVED METHOD OF CASTING CAR WHEELS. 
William Wilmington, Toledo, Ohio.— This invention relates to a 
new method of casting car wheels designed to obviate chill cracks : 
and it consists in first introducing into the mold molten metal of 
the proper temperature, and then introducing metal of a higher 
temperature, whioh is allowed to escape from the mold in streams 
across the flange and tread portion, while the intermediate sections 
are being cooled, whereby the flaring metal is made to take up the 
shrinkage. 

IMPROVED CAR COUPLING. 
Derastus Harper, Heame, Tex.— The link is placed on the lower 
projection of one drawhead, and a pin dropped, which balances the 
link in horizontal position ready for coupling with the approaching 
drawhead. The pin of the other drawhead is supported on the top 
part of a swinging gate, which is prevented from swinging to the 
outside by a top projection, but which is readily carried back by 
the entering link, so as to release the pin, and drop the same for 
coupling with the link. On raising the pin for uncoupling the link, 
the gate drops into vertioal position, and supports the pin on a 
recessed part between arms. 

IMPROVED PUDDLING FURNACE DOOR. 
Joseph Boyland, Troy, N. Y.— In this invention there are the swing 
stops on the door frame or furnace wall, and curved ribs on the 
door with which the stopB act to fasten the door shut. The ribs are 
a little eocentric to the pivots of the stops, so that in case any mat- 
ters get under the door so as to prevent it from closing down tight 
the stops will fasten it all the same. The device seems to be capa- 
ble of easy operation. 

IMPROVED MIDDLINGS PURIFIER. 
John F. Gandolfo, Dubuque, Iowa.— This is a series of inolined 
sieves graduating from fine to coarse, in passing through which the 
middlings are acted upon by a blast which increases as the coarser 
sieves are reacted. By employing a shoe with an endwise move- 
ment, the middlings are propelled forward over the sieves in a 
straight line with rapidity. 

IMPROVED SUBMERGED TIDE AND CURRENT WHEEL. 
John J. Hill, Hayden's Ferry, Arizona Ter.— This water wheel 
has curved vertical buckets tapered toward the outer edge, and 
having a thicker inner edge coming short of the shaft, a space being 
thus left around the shaft. This allows of watering entering at one 
side of the wheel and escaping at the other, thus affording two im- 
pulses, and rotating the wheel in whatever direction the ourrent 
may be flowing. 

IMPROVED STOP COCK. 
Nehemlah Upham, Athol, Mass.— This inventor proposes an im- 
proved valve for water and steam pipes, that may be opened easily 
with little friction, and manufactured in a convenient manner. It 
consists of a valve case with sliding valve segment, operated by a 
pronged and raised spindle and intermediate friction roller, which 
is retained in place by a spring or its equivalent, when the valve is 
partially open. 

IMPROVED MECHANICAL MOVEMENT. 
Ellison Leslie, Brown's Cross Reads, Ky., assignor to himself and 
George W. Hunt, of same plaoe.— These inventors have devised a 
simple mechanical arrangement of cranks, pitmen, and lever, by 
which they claim that loss of motion through the slipping of the belt 
used is prevented, and power transmitted more effectively. 



IMPROVED WINDMILL. 
David L. Osborn, Ashland, Neb.— The invention consists in vanes 
hinged by straps to arms that are outwardly inclined from the hub 
and in the mode of combining arms, rods, and hub extension. The 
vanes approximate the form of a screw to a greater extent than 
when arranged exactly radial and in the transverse plane of the 
wheel; and an adjustable weight expends its power in keeping 
them turned sideways to the wind. Other devices increase the re- 
sistance of the weight as it rises by increased power of the wind, so 
that the regulator is graduated to a considerable extent to the f oi ca 
of the wind. 

IMPROVED DRAWBRIDGE. 
Mitchell Vinoent, St. Paul, Minn.— This is an improved pontoon 
drawbridge for railway and other traftic. It consists of two sta- 
tionary pontoons supporting the approach bridges, and two pontoon 
piers carrying the drawbridge, and moving with the same, one 
being hinged to the stationary pontoon to swing with the drawbridge. 
The drawbridge is closed by a oapstan and chain from the opposite 
stationary pontoon, and opened from a pier above or below the 
bridge in ease no current for opening in the drawbridge is available. 

IMPROVED SELF-LOCKING CULTIVATOR TEETH. 
John Harris, Marquette, Wis.— The cultivator teeth in this device 
are so combined with an ingenious arrangement of springs and 
levers that, should the teeth Btrike an obstruction, they will unlock 
and swing baok, and again look themselves in place as soon as they 
have passed the obstruction. 

IMPROVED GEOGRAPHICAL GLOBE FOR SCHOOLS. 
Newbern Norris Browne, Woodstock, Ala.— This inventor pro- 
poses a globe made of rubber or other flexible material, which may 
be inflated by suitable disposition of a tubular axis. 

m H i — 



NEW HOUSEHOLD ARTICLES. 



IMPROVED CLOTHES DRYER. 
Geoi'ge W. Green, High Point, N. C, assignor ot one third his 
right toOllverS. Causey, of Bame place.— This is a new combination 
of pivoted bars, which when folded together occupies but little 
space, and which, when extended, offers a large amount of drying 
surface. The construction appears to be strong and simple. 

IMPROVED FIREPLACE SCREEN. 
William C. Williamson, Newbern, Tenn.— The upper section of the 
mantel is made hollow, and provided with a hinged lid, which is 
opened and closed by a suitable locking device. A screen winds 
upon a roller in the hollow space, and passes through a bottom slot 
to the fireplace below. The lower end of the screen is attached to 
an ornamental rod, which is locked to the sides of the mantel when 
the screen is wound up entirely, so that the bottom rod closes the 
guide slot. The screen is drawn down to cover the fireplace when 
not used. 

IMPROVED CLOTHES DRYER. 
Frank M. Clark, South Tamworth, N. H— This is a series of piv- 
oted jointed arms connected to a morticed block, which may be 
secured to a wall. There is a simple device for extending and fold- 
ing the arms. The whole may be compactly folded. 

IMPROVED WINDOW SCREEN. 
Henry B. Walbridge, Brooklyn, N. Y.— The ends of the gauze are 
wound around two small rollers, so that it may be adjusted to the 
width of a narrower or wider window, and said ends are confined 
by open ring springs slipped upon the rollers. The outer ends of 
the springs are extended in a tangent to said rollers, so that they 
may be slipped beneath keepers attached to the sides of the casing, 
in such positions that the portion of the gauze between the rollers 
may bear so snugly against the bottom rail of the sash as to pre- 
vent the passage of flies, mosquitoes, etc. 

IMPROVED CLOTHES DRYER. 
Willis Adams, Neelyville, 111.— This is a new arrangement of piv- 
oted arms and connecting pieces, so constructed that it may be 
easily folded into a very small compass for storage and transporta- 
tion, and which can be conveniently folded and unfolded. When 
unfolded, the device affords a large amount of drying surface. 

IMPROVED WASHING MACHINE. 
John I. Shotwell, Welland, Can.— The new feature in this consist, 
in alternately working plungers, that are carried by a revolving 
crank shaft against an adjustable spring rack with rubbing rollers 
The spring rack presses the clotheB with considerable force agains 
the plungers, so that the thorough cleaning of a greater or smalle 
number of clothes is produced. 



NEW AGRICULTURAL INVENTIONS. 



IMPROVED CIDER MILL AND PRESS. 
Henry Krumsick, Nashville, 111.— This is auch a combination of 
cider mill and press that the apples, grapes, or other fruit passing 
through the mill may be directly conveyed to the press box, and 
the press be worked in connection with or without the mill. The 
mill is supported on a frame, that is placed laterally across the 
press box, and attached to the standards or main posts of the press, 
the mill-operating shaft being journaled in bearings of the lateral 
frame, and made detachable with the same and the mill. 

IMPROVED PEARL BARLEY MILL. 
Henry S. Northrup, Quasqueton, Iowa.— The wheat or barley to 
be pearled passes to the inside of a stationary casing, near the eye 
or shaft of the revolving grindstone, being conducted by side chan- 
nels with supply regulating slides, from the hopper at the top. 
The channels feed a continuous supply of barley to the casing, and 
keep the same packed full all the time, so that the stone may always 
act on a uniform quantity of barley, avoiding thereby the getting 
loose of the same in the case, and the increasing of the speed of the 
stone. 

IMPROVED HONF.Y PACKAGK. 
Lawrence Drake, New York city.— This improved package for 
noney is a glass jar contrived in form and shape for receiving and 
inclosing a comb and the frame in which the honey is made. The 
cover is of glass, sheet metal, paper, or any other approved mate- 
rial. The object is to provide a package that will protect the honey 
from flies, air, and dirt, and [at the same time expose it to the in- 
spection of the t purchaser. 

IMPROVED PORTABLE HAY PRESS. 
Michael McCarty, Pueblo, Col. Ter.— In this press the follower is 
operated vertically by means of rods worked by chains and a wind- 
lass. The improvement consists, first, in jointing the rods to enable 
the follower to be tilted to one side of the top of the press case, to 
allow the hay or other material to be inserted ; and second, in novel 
means for fastening the door of the case out of which the bales are 
discharged. 

IMPROVED HARROW. 
Henry Meili, Yellow Stone, Wis.— This harrow has adjustable 
double lock bars, which' serve also as guard pieces to carry the har- 
row sections over obstructions, exposiDg thereby the teeth in a less 
degree to violent shocks and injury. The harrowmay be folded for 
being readily placed on a wagon for transportation to and from the 
fields. 
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The Charge for Insertion under this head is One Dol- 
lar a IAne. If the Notices exceed Four IAne8> One 
Dollar and a Half per IAne wQl be charged. 

"Wrinkles and Recipes" is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly by cele- 
bratedexpertsand by correspondents of the ''Scientific 
American." 350 pages. Elegantly bound and Illus- 
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed, post paid, for $1.50. Address H. 
N. Munn, Publisher, P. O. Box 772, NewYork city. 

The London Manufacturing Co., 246 Grand St., 
New York, are making a Varnish which, for durability 
and finish, cannot be excelled. Give them a trial. 

Latest and Best Books on Mechanical and Steam 
Engineering. Send it once for Circulars. F. Eeppy, 
Bridgeport, Conn. 

Spoke and Handle Machinery, with room and 
power to let. Timber plenty. Address T. R. Smith, 
Lincoln, Del. 

Treatise on the Steam Engine Indicator, Price 
91.00. Address E Lyman, C. E., New Haven, Conn. 

Manufacturers !— Our Dead-Pulleys,that stop the 
running of loose pulleys and belts, when the machinery 
to which they belong Is not In operation, will save you 
time, fuel, power, belting, oil, and annoyance every day, 
and more money every year than any machine you can 
purchase for three times the money. Also Pulleys and 
Couplings that are secured to shafting without Keys, 
Set-screws, Bolts or Pins; Adjustable Hangers, Cold- 
Rolled Shafting, & the best Wooden Pulleys made. Send 
for Illustrated Catalogue. A. B. Cook & Co., Erie, Pa. 

Advertising agencies, composed of men skilled in 
every form for giving notoriety to a fact, and acquainted 
with the best means of reaching the public, are abso 
lutely essential to the study of this artof advertising, 
and benefactors of the buying as well as the selling pub- 
lic. They are as the middle-men of modern trade, as the 
men who transport commodities from one place to ano- 
ther. In proportion as the manufacturer or merchant 
patronizes them, his success may be measured.— [Dally 
Register, Hudson, N. r.] 

As advertising agents, Geo. P. Rowell & Co., of New 
York, are at the head of the list— always prompt, honor- 
able, and straightforward.— [Journal, Freeport, 111.1 

Fine Castings and Machinery, 96 John St., N. Y 

Foot Lathes— W. E. Lewis, Cleveland, O. Cata. 
loguesfree. 

Experienced Draughtsman and Foreman wants 
Employment. B. L.,1633 Filbert St., Philadelphia, Pa. 

Patent for Sale or to Let on Royalty.— This arti- 
cle can be made of Cast Iron, Sheet Iron, or "Wood. Ad- 
dress E. A. Barker, Box 1412, Providence, R. I. 

Wanted— A second hand Blake Crusher. Bowen 
P. Mercer, Baltimore, Md. 

All Split^Pulleys weighing over 50 Pounds at the 
Bame finished price as Whole-Pulleys. J. Yocom's Foun- 
dries, Dr nker St., below 147 N. 2d St., Philadelphia, Pa. 
Electric Burglar Alarms and Private House An- 
nunciators; Call, Servants* & Stable Bells; Cheap Teleg. 
Insts; Batteries of all kinds. G.W.Stockly, Cleveland, O 

Every Inventor and Mechanic should have a 
copy of the "Indexed Diary." Price $2, by mail. See 
notice In " Scientific,' 1 Dec. 18, page 393. Agents want- 
ed. Address Erie Publishing Company, Erie, Pa. 

Wanted-Good2d h'd 100 H.P. Corliss Condensing 
Engine. Send particulars to J. M. & Son, Baltimore, Md. 

1,2,& 3 H.P. Engines. Geo.F.Shedd, Waltham, Ms. 

Water Meters— Manufacturers of same, please 
address A. C. Beeson, Petrolia, Pa. 

Pat. Gas Burner— Right for Western & Southern 
States for Sa-e. AddressP.O. Lock Box 729, Prov.,R.I« 

Solid Emery Vulcanite Wheels— The Original Solid 
Emery Wheel— other kinds Imitations and Inferior. Cau- 
tion— Our name Is stamped In full on all our best Stand- 
ard Belting, Packing, and Hose. Buy tbat only. The 
best Is the cheapest. New York Belting and Packing 
Company, 37 and 38 Park Row. New York. 

Hotohklss Air Spring Forge Hammer, best in the 
market. Prices low. D. Friable A Co , New Haven. Ct. 

Williamson's Tannate of Soda removes and pre- 
vents Scale in Boilers. 25 lb. boxes, 25 cents per pound, 
C. O. D. D. D. Williamson, 268 West St., New York. 

Water, Gas and Steam Goods— Send eight stamps 
or Catalogue, containing over 400 Illustrations, to Bailey, 
Farrell & Co. , Pittsburgh, Pa. 

The Baxter Engine— A 48 Page Pamphlet, con- 
taining detail drawings of all parts and full particulars, 
now ready, and will be mailed gratis. W. D. Russell, 
18 Park Place, New York. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph &c 

Hotchklss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

For Sale— Second Hand Wood Working Machin- 
ery. D. J. Lattlmore, 31st & Chestnut St., Phlla., Pa. 

Peck's Patent Drop Press. Still the best in use 
Address olllo Peck, New Haven, Conn. 
AllFrult-can Tools,Ferracute W'ks,Bridgeton,N.J. 

American Metaline Co., 61 Warren St., N.Y. City. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Magic Lanterns and Stereopticons of all sizes and 
prices. Views Illustrating every subject for Parlor 
Amusement and Public Exhibitions. Pays well on small 
Investments, 72 Page Catalogue free. McAllister 49 
Nassau St., New York. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes ana Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality— W hi tins- 
ville Spinning Ring Co., Whltlnsvllle, Mass. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown ft Co., NewHaven Conn. 

Diamond Tools— J. Dickinson, 64 Nassau St., N.Y. 

Temples and Oilcans. Draper, Hopedale, Mass. 
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J. 6. will find directions for removing moles 
from the skin on p. 347, vol. 33.— J. F. H. can in- 
crease the draft in his boiler furnace and econo- 
mize fuel by inserting: a jet of steam in his shaft. 
See answer No. 45, p. 396, vol. 33.— Mrs. J. can pre- 
vent rust on the bright parts of her sewing ma- 
chine by following the directions on p. 169, vol.33. 



— W. H . H .Jwill find on p . 74, vol. 28, full directions 
for laying out the sides of a hopper.— O. E. D. will 
find a description of a speed indicator tor railway 
trains on p. 371, vol. 33— R. M. can make Pharoah's 
serpents by following the directions on p. 315, vol. 
33.— F. M. can And out the quantity of water 
which can be delivered by a pipe of any particular 
size by using the formula on p. 48, vol. 29. Area 
of a circle=diameter s x0 - 7854. This also answers 
P. Q. Sixty feet head of water=l%+atmospheres 
=36Ms lbs. on the square Inch, nearly. — E. T. is in- 
formed that vulcanite, as used for Jewelry, orna- 
ments, etc., is a patent material. He can clean his 
priming press blankets by washing them with pot- 
ash lye.— P. H. G. can glaze his shirt bosoms by 
following the process described on p. 203, vol. 31.— 
T. M. D. is Informed that full directions for mold- 
ing in various materials are published on p. 58, 
vol. 24.— M. M. I. will find full descriptions of the 
principal forms of the perpetual motion nonsense 
in vols. 23 and 24.— H. W. H. wiL find answers as 
to his questions on the friction and passage of wa- 
ter la pipes on p. 48, vol. 29.— W. K. N. will find di- 
rections for tempering rock drills on p. 202, vol. 31. 
— R. H. H. will find directions for testing the pu- 
rity of water on pp. 187, 281, vol. 33. This also an- 
swers C. L. M.— A. S. will find that greasy cotton 
waste Is very liable to spontaneous combustion. 
See p. 26, vol. 33 —J. M. P. will find formula! for 
calculating the strength of boilers on pp. 116, 165, 
vol. 28.— W. T. P. will find a description of a cal- 
cium light on p. 219, vol. 30.— H. C. will find direc- 
tions for making friction matches on p. 75, vol. 29. 
— T. W. can attach glass letters to windows by 
using the cement described on p. 47, vol. 33.— L. J. 
T. will find a recipe for black ink on p. 92, vol. 33, 
for purple ink on p. 315, vol. 33, and for blacking 
on this or the following page.-E. D. D. M. should 
read the Scientific AMERiCAN,and he will then be 
aware of the impossibility of perpetual motion 
machines.— S. W. M. will find directions for hard- 
ening millpicks on p. 170, vol. 25.— J. G. A. is in- 
formed that the plaster composed of gypsum (plas- 
ter of Paris) and marshmallow root does not pos 
sesstne virtues claimed for it.— G. P. A. can nickel 
plate his iron castings by following the directions 
on p. 235, vol. 33.— S. L. J. can clean marble by fol- 
lowing the directions on p. 330, vol. 32.— G. A. M. 
can fasten rubber to wood with good glue — i. W. 
should put a tablespoonful of brown sugar into a 
quart of flour paste, and use it to fasten paper la- 
bels on tin cans.— C. S. R. will find a good recipe 
for sealing wax on p. 251, vol. 28.— T. H H. will 
find a description of the manufacture of vinegar 
on p. 106, xol. 33.— E. J. S. will find full directions 
for making plaster molds on p. 58, vol. 24.— A. M. 
D. S. will find directions for silver plating without 
a battery on p. 408, vol. 32. 

(1) L. E. McK. & J. W. K. ask: Is it 
healthy to keep plants in a sleeping room ? A. 
Plants in a sleeping apartment are not considered 
as conducing to health, and some of the medical 
authorities claim that they are very injurious. 

(2) M. E. D. W. asks : By what means can 
I detect petroleum or cotton seed oil in so-called 
linseed oil ? A. Petroleum may be detected b v Its 
property of imparting a fluorescence to animal or 
vegetable oils, and by its aromatic odor on burn- 
ing. An oleometer may be used to distinguish 
cotton seed oil from linseed oil. 

(3) J. H. T. , of Flekkef jord, Norway, asks : 
Am I running any risk in using tubs made of old 
petroleum barrels for washing underclothes ln,or 
can I in any way make them fit for such use ? A. 
In a short space of time, by the use of soap, the 
barrels will become deodorized and will suit your 
purpose perfectly. 

1. What is the cause of a person's linger nails 
becoming concave, warping, cracking, and split- 
ting? A. It shows an impoverished condition of 
the blood. Dr. Bean claims that certain diseases 
can be foretold by the condition of the nails. 2. 
Is there any remedy? A. Consult Wilson "On 
Skin Diseases." 

(4) B. says : It is claimed that if a small 
quantity of common salt be put into a kerosene 
oil lamp, the danger of an explosion is lessened, 
and the illuminating power of the oil is increased. 
Is this so ? A. The statement is entirely without 
foundation. 

(5) N. M. A. asks : What is damp, newly 
precipitated alumina? In the manufacture of 
certain commodities, I am recommended to use 
oxalate of alumina, prepared by dissolving damp, 
newly precipitated alumina in a concentrated so- 
lution of oxalic acid. A. In one vessel prepare a 
strong solution of alum in water, and at the same 
time, in another vessel, dissolve a quantity of 
chloride of ammonium (sal ammoniac) in equal 
parts of water and strong aqua ammonia. Add 
the latter solution to the former and stir well for 
a few moments. Then allow to settle for a short 
time. Decant the liquid, wash the precipitate in 
clean water, and digest with hot solution of oxalic 
acid until solution of the precipitate is effected. 

(6) W. V. J. asks : By what process can I 
transfer decalcomanie pictures to paraffin wax ? 
A. We do not think it probable that you will suc- 
ceed in employing paraffin in the way you pro- 
pose. Try softening the paraffin on the surface by 
the aid of heat, and when ready, press the picture 
tightly against the surface until the paraffin has 
hardened again. 

(7) J. W. R. says : In your issue for Octo- 
ber 9 are directions for making a weather glass. 
I have followed them with great care and nicety 
(being well used to chemical manipulations) and 
succeed only in obtaining a colorless and limpid 
liquid, which remains entirely unaffected by the 
most sudden and severe atmospheric changes. Can 
you give any probable solution for my failure ? 
A. You have employed either too much of the sol- 
vents or else your alcohol was not of the desired 
strength. We have constructed several of these 
Instruments according to the recipe given, and 
ha ve had no difficulty. 



(8) A. A. H. says : I bought a bottle o 
clock oil : and having a small perfumery bottle 
with a ground glass stopper, I poured the oil into 
it. I suppose the bottle was not washed clean, for 
it turned the oil to the color of soapsuds. What 
can I do to the oil to purify it ? A. This was prob- 
ably due to the ammonia usually present in these 
perfumes. Treat with a little oil of vitriol, decant 
off the oil, and then wash with clean water. 

(9) F. F. asks : 1. What is the best method 
of raising the poppy, and how is the opium ex- 
tracted from it ? A. Opium is the dried juice ob- 
tained from the unripe capsules of the white pop- 
pj (papaver somniferum). For properties, etc., see 
Pereira's "Materia Medlca," also an extensive 
article by Dr. Eatwell In Pharmaceutical Journal, 
1852, London, England. 2. Will it flourish in Cen- 
tral Illinois? A. We consider it very doubtful. 

(10) B. C. S. asks : How can an oval cylin- 
der be turned in a common iron lathe? A. By 
putting on a cam to move the slide rest in and 
out at every revolution of the lathe. 

(11) J. says: I am building a sheet iron cir- 
cular tank about 8 feet in diameter and 5 feet deep, 
and I wish to know how great is the tensile strain 
that tends to tear apart any portion of the lowest 
12 inches of the sides. If there is no question of 
resolution of forces, I make out that this strip 12 
inches wide has to bear a tensile strain of 3 to 4 
tuns, which seems high. A. The pressure will be 
36 times the weight of a cubic foot of the liquid 
in the tank. 

.(12) E. F. says : I am very much troubled 
with my hands becoming very rough from con- 
stant use of copperas water. Can you suggest a 
remedy ? A. You may avoid this by wearing a 
pair of India rubber gloves, so as to avoid contact 
with the Iron solution. Use a little good glycerin 
or glycerin soap as a remedy. 

(13) A. F. O. asks. 1. What book must I 
consult In order to obtain the most exhaust ive in- 
formation concerning the practical details for 
compensating the pendulum ? A. You will find 
the principal forms of compensating pendulums 
described In any good text book of physics. We 
do not know of any special treatise on the sub- 
ject. 2. In a recent publication a pendulum is de- 
scribed in the following words: "A wooden rod, 
dried and varnished, carrying at its lower end (by 
way of bob) a hollow leaden cylinder. If the rod 
be about 46 inches long,and the cylinder 14 inches, 
it will vibrate nearly in seconds. " Do you call 
that a good pendulum? A. It would answer for 
ordinary purposes. 3. What should be the diam- 
eter and weight of the leaden cylinder? A. The 
cylinder should weigh from 8 to 10 lbs. 

(14) C. M. B. <tsks : At what speed should 
an ordinary wood-tuml nglatherun? A . At about 
700 feet a minute. 

(15) J. P. says : We wish to run a shaft at 
6C revolutions per minute. On the shaft is a cam 
that strikes a plunger, which can be driven for- 
ward only by great force. We have on same shaft 
also a balance wheel weighing 2,100 lbs., with a di- 
ameter of 52 inches and face of 6% inches. We 
belt from a 24 Inch pulley on a counter to this bal- 
ance wheel, the balance wheel being the driver. 
Can we gain more power or momentum by put- 
ting a 30 inch pulley on the shaft at the side of the 
balance wheel, and belting on to the 30 Inch pulley 
instead of the balance wheel ? In either case, the 
speed of the balance wheel would be 60 revolu- 
tions per minute. A. We do not imagine that 
much advantage would result from the change. 

(16) C. B. H. says : A friend and myself are 
discussing how to give a locomotive her full speed. 
I claim that, to do so, it would be necessary to 
throw her lever back to the farthest notch and 
open her throttle In the same proportion , but he 
says we ought to place her lever on the first notch 
off the center, and leave the throttle open. Which 
is right ? A. You are. 

(17) C. R. says : In your issue of October 
20, you say : " Experiment has shown that the vel- 
ocity of the shell whenit leaves the mouth of the 
cannon is about 1,300 feet per second. The hight 
from which the projectile would have to fall to ac- 
quire this velocity is 26,800 feet. Consequently 
the work actually done by the powder is equal to 
219,000 foot pounds. Will you give the formula by 
which this result Is attained? A. It is the product 
of the weight of the ball multiplied by the hlght 
due to the velocity. 

What pressure per square inch is necessary to 
press separate pieces of ice into one homogeneous 
mass, which shall display no joints? A. At ordi- 
nary temperatures, a very considerable pressure, 
more than can be applied without special appara- 
tus, is necessary. 

What Is a calory ? A. It is the amount of heat re- 
quired to raise the temperature of 2-2 lbs. of dis- 
tilled water from 39-2° to 41° Fah. 

(18) J. E. asks : Is there a process for uni- 
ting wrought iron with cast iron ? A. We know of 
none. 

(19) J. E. S. says: 1. We are building a 
steamer, 22 feet long, 5 feet wide, and 3 feet deep. 
Will an engine with a cylinder 6x3 Inches have 
power enough to run it? A. The engine will an- 
swer very well. 2. What size of upright boiler 
will it take ? A. Make a vertical boiler 30 Inches 
in diameter and 4 feet high. 3. Will a three foot 
wheel, placed in the middle of the boat and hav- 
ing a six inch dip, be large enough? A. Yes. 
4. At what speed could we run her ? A. Probably 
4 or 5 miles per hour. 5. What pressure would the 
boiler stand ? A. About 120 lbs. 

(20) H. P. M. asks : What is the best meth- 
od of hardening malleable iron ? A.See "Wrinkles 
and Recipes," published by H. N. Munn, at this 
office. 

(21) C. R. C. says : A pane of window glass 
may be cut into pieces by being rubbed by a small 
portion of the white ash obtained from the igni- 



tion of certain woods in contact with air. The 
ash is to be placed on the glass and briskly rubbed 
over it with a flat piece of wood. Are the cutting 
particles crystallized carbon, and can they be util- 
ized ? A. When plants, etc., are burned, a portion 
of the silicic acid (sand) and soda, lime, or potash 
become fluxed together by the heat to form min- 
ute particles of hard glass. 

(22) S. G. P. asks : Does a feed tank to a 
steam boiler need stay bolts In the heads, to carry 
with safety 100 lbs. to the square Inch ? It is made 
of H inch Iron, and is 24 inches in diameter and 40 
inches long, singly riveted. A. It would be better 
to stay the heads. 

(23) T. H. asks: Should a pulley with 
curved arms be so put on the shaft that the work- 
ing strain tends to straighten the arms, or the re- 
verse? A. The former. 2. When the arms have 
two curves, should the pulley be put on so that the 
working strain tends to straighten the part of the 
arm next the hub or that next the rim? A. The 
former is best. 

I want to make a model that will require a con- 
siderable number of very small, thin castings. 
Can you tell me of a composition that will flow 
quite freely at a not very high temperature, will 
be about as strong as ordinary brass, and will file, 
drill, tap, etc., comfortably ? A. You describe the 
properties of good brass. 

Can you tell me of any easily got and easily ap- 
plied solvent for borax, to clean it off work 
where it has been used as a flux for brazing ? A. 
Itis best to scrape or file the joint. 

(24) J. S. asks: What thickness of cast iron 
should a hollow globe of 18 inches diameter be, to 
sustain a steam pressure of 120 lbs. to the square 
inch? A. About H inch. 

(25) S. & H. G. P. say : We are using a 40 
horse power tubular boiler, for the purpose of 
pumping oil wells. Four wells are worked by the 
boiler. One steam line (1% inch pipe) extends up 
a hill to a well 1,150 feet from the boiler. Another 
line (3 inch pipe) extends in another direction, on 
almost level ground, to a well 1,078 feet from the 
boiler. Another well is 300 feet from the boiler 
on the 2 incn pipe, both engines taking steam from 
the same line. The fourth well is near the boiler 
house, and the engine (in the boiler house) sup- 
plies the boiler with water. We use about 2,700 
gallons of water every 24 hours. We carry 100 lbs. 
steam pressure, and run our engines 55 revolutions 
per minute. Our steam pipes are laid in 8 inch 
square boxes, packed with sawdust, and are tight. 
The connections with the engines and the safety 
valve are also tight, so that there is no escape of 
steam except through the several engines, which 
are in ordinary good working order. We use for 
fuel principally natural gas from the wells; but 
at times the flow of gas is not sufficient, and we 
have to use some bituminous coal. Now W. W. S. 
claims that, If we reduce the pressure in the boiler 
to 40 lbs., it would not take so much water nor so 
much fuel to do the same amount of work. I 
claim that it would take more water (because we 
would not work our steam so dry as at present) 
and consequently more fuel, as we should have an 
increased amount of water to heat. Which is 
right ? A. Your consumption of steam and of wa- 
ter will, in proportion to the work done, be more 
economical at the higher pressure. 

(26) C. R. says : There is a pipe, 2 inches in 
diameter inside and about 800 feet long, with 4 or 5 
feet fall. The water will run for 4 or 5 days and 
then stop There is no leak in the pipe. What is 
the cause ? Is it not the friction on the inside of 
the pipe? A. Probably air collects at a high 
point. 

(27) J. C. P. H. says, in reply to a corres- 
pondent who asked if there was again in power In 
having the area of the sails of a windmill equal to 
the whole area of the circle, over the old style of 
4 sails : You answered : No. In a technical point 
of view you are correct ; but I hardly think you 
mean to state that the full leverage area of any 
given diameter does not contain more power than 
the same diameter or area, only half or quarter 
filled with leverage area or wind surface. Do you 
so mean, and upon what principle is the statement 
based? A. If a windmill could utilize all the 
power in a cylinder of wind with a diameter 
equal to that of the sails, of course it would be 
well to give the sails the greatest area possible. 
As this is not practicable, however, it is easy to see 
that therewill be an area which is best for any 
given case. This area might possibly be determined 
by analysis ; but it is generally fixed by experi- 
ment. 

(28) M. A. asks : 1. When was power first 
obtained from electricity? A. Page's magneto- 
electric engine, described in Silliman's Journal, 
vol. XX, 1831, was probably one of the first con- 
structed in this country. 2. Which is the best di- 
rection in which to cover magnets with wire ? A. 
Dr. Joule's very powerful electro-magnets were 
wound in the direction of their length. 

(29) W. L. P. asks: Is there any difference 
between one inch square and one square inch ? 
A. No. 

(30) M. A. G. says: We desire to put a 
lightning rod upon a church spire, 120 feet high. 
About 12 feet of thetop is a galvanized iron flnial, 
which terminates In a point covered with gold 
leaf. Would you advise us to carry the rod above 
the flnial, or would It be better attached to It, so 
that the flnial will constitute a part of the rod? 
If the latter is the best plan, how would you at- 
tach the rod to the galvanized iron ? Would It be 
well to simply put the rod around one of the 
waists of the flnial? A. The rod should be at- 
tached to the base of the flnial by a firmly soldered 
and riveted joint, so as practically to make an un- 
broken connection. All joints in the rod should 
be firmly soldered and secured against separation. 
If the soil is dry, you will need a large amount of 
conducting material placed underground in con- 
nection with the rod. See p. 400, vol. 33. 
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(31) J. W. P. asks : Is there anything that 
may be added to collodion for ferrotype plates, 
that will make it hard enough to stand a brush af- 
ter the picture is taken ? A. There is no foreign 
matter that can be added before the picture is 
made ; but a collodion made of long fiber cotton, 
with an excess of ether, will usually answer best. 
If this will not do, flow the plate while wet (after 
the picture is taken) with dilute albumen or gum 
arable. 

(32) I. 0. A. says : I am straining my eyes 
by working In white wood and reading by lamp- 
light. I want to use spectacles, but I am told that 
if I once use them I must always use ihem. Is 
thisso? A. Spectacles of the proper kind may be 
used to assist the eyes to see indistinct objects; but 
if there Is not light enough to see well without 
them, their use would certainly be injurious. 

(33) A. E. asks : How can I make a good 
washingfluid? A. Makea strong solution of wash- 
ing soda, and render it caustic by the addition of 
quicklime. 

(34) W. C. asks : How can I cement emery 
together? A. Use the best glue. 

(35) L. J. T. asks: How can I make a good 
baking powder? A. Take tartaric acid 5 parts, 
sesquicarbonate of soda 8 parts, and potato flour 
16 parts. Dry them perfectly, mix, pass through a 
sieve, and keep free from moisture. 

(36) J. E. J. asks: Has it ever been ex- 
plained how the common turkey buzzard is able to 
mount up without flapping his wings ? A. We 
think not. See p. 292, vol. 32. 

1. When will Saturn and Mars be in conjunction 
again ? A. About 4 o'clock A. M., July 28, 1877. 
2. Would an achromatic spyglass of 50 powers be 
of any use for astronomical observation ? Would 
it enable a novice to discern Jupiter's moons and 
Saturn's rings ? Would it show the globular form 
of any of the planets? A. If you have a spy- 
glass which will give you good definition with a 
power of 50, you can see all you speak of and a 
good deal more. 

1. What is the proper name of the gas generated 
by burning bituminous coal ? A. The larger part 
is carburetted hydrogen ; carbonic oxide and car 
bonlc acid gas are also present. 2. Is it poisonous 
A. Yes, slightly. 

(37) J. H. asks: 1. How do engravers lay 
the design on the plate before they commence the 
operation of engraving? A. They coat the plate 
with a thin layer of whitening in water, and then 
use a red transfer paper, tracing the design with a 
steel point. 2. In drawing the engraving tool over 
the face of a copper plate, will it not leave a rough 
or feather edge? A, Not If the copper is of the 
right quality, and the tool Is sharp and In the hand 
of a qualified operator. 

(38) J. R. C. asks : Can you give me the 
meaning and derivation of the word terra cotta t 
A. Terra cotta (Italian) means " baked earth," and 
is the name for ware made of a paste of white 
clay, fine sand, and pulverized broken crockery, 
slowly dried, and baked to hardness. 

(39) T. T. Y. asks: 1. What are quaterni- 
ons ? A. " A quaternion is the quotient of two 
divided right lines in space, considered as depend- 
ing 00 a system of four geometrical elements, and 
as expressible by an algebraical symbol of quadri- 
nomlal form."— Sir William B. Hamilton. 2. Where 
can I find analysis of them ? A. See three admir- 
able letters of the above-named author. You may 
And them in Nichol's " Cyclopaedia of the Physi- 
cal Sciences." We do not know the publication 
you mention. 

(40) J. G. S. asks : Can you give a good 
cure for cracks in the skin of hands ? Tbe points 
of my fingers and thumbs are badly cracked, and 
although kept as clean as possible, glycerin being 
applied, they will not heal. A. Try spermaceti 
ointment. 



(41) W. H.H. asks: Please give me a re" 
cipe for making oil paste shoe blacking for shoes- 
A. Take Ivory black 16 parts, treacle 8 parts, oil of 
vitriol 4 parts, diluted with water 2 parts, oil 2 
parts, gum arable 1 part, soft water (for final dilu- 
tion) 64 parts. Mix well. 

(42) Z. Q.Z asks: What substance is best 
to use on the back of postagestamps, edges of en- 
velopes, etc., to make them adhesive? A. Try a 
solution of gum dextrin (see p. 251, vol. 29) with a 
little refined sugar In it to prevent the paper from 
curling up when dry. 

(43) K. says : When throwing the spec- 
trum of vaporized metals on the screen, is it 
usual or best to use the condenser, as in the 
magic lantern, besides the focussing or condensing 
lens on the stand just before the prisms? A. Yes. 
Place the condensing lens between the lantern 
and prisms. 

1. Will there be any disadvantage in mak- 
ing up a battery of 12 one gallon Bunsen cups 
and 40 one quart G rove cups ? Is there any loss of 
tension or quantity bv uniting Bunsen's and 
Grove's in the same circuit ? A. No, unless the 
resistance of the circuit outside of the battery is 
very small. In the latter case the 12 one gallon 
cups alone will give the stronger current, [f the 
external resistance of the circuit is of any consid- 
erable magnitude, the best effect will be obtained 
by uniting all the cells in series. The latter com- 
bination always gives the highest tension or po- 
tential. 2. Please give full iustructions for setting 
up the Chutaux battery; mentioned in your paper 
of May 22, 1875. A. There are several modifica- 
tions of the Chutaux battery, one form is made as 
follows: A glass or stoneware jar Is perforated at 
the bottom, and an Inverted saucer placed over 
the hole. Single plates of zinc and carbon are 
then arranged on opposite sides of the jar, and a 
sheet of tin or other thin metal placed in the mid- 
dle (between the zinc and carbon). The side con- 
aining the zinc plate is filled with sand, the oppo 



te side, containing the carbon, with pounded 
°oke, after which the metal partition is withdrawn 
and a thin layer of sand spread over all. The ex- 
citing fluid is contained In an Inverted jar over 
the battery; another jar beneath catches the liquid 
after it has passed through the sand and coke. 
Take 15 parts, by weight, of water, 1 of bichro- 
mate of potash, H of sulphide of mercury, and 2 
of sulphuric acid, to form the solution. 

(44) K. asks : 1. What is the best sized cell 
to use for a battery lo produce the electric 
light? A. With an equal number of cells, the 
larger of two sizes gives the most heat and light. 
2. In amalgamating zincs with mercury, will it do 
to immerse the zincs In mercury, or would this 
give them too much mercurj ? A. It is usual, af- 
ter the zincs have been properly cleaned, to place 
them in a shallow dish and pour the mercury over 
them with a spoon. They should be carefully 
brushed afterwards to remove the excess of mer- 
cury. 3. How long should the nitric acid last in 
the Grove battery? Why does the current be- 
come so weak when the nitric acid becomes 
weak? A. That depends upon the intensity of 
chemical action. With a given quantity of acid, 
zinc, etc., a certain definite quantity of electricity 
will be evolved. This we may obtain in a longer 
or shorter time by making the resistance of the 
circuit iarge or small; if It is very small the bat- 
tery becomes perceptibly weakened in a very 
short time. 4. Does not the current depend en- 
tirely upon the decomposition of the zinc? A. The 
current is the resultant of all the chemical actions 
which take place in the battery. 5. As platinum 
is a very poor conductor, is not the current weak- 
ened when passing through the platinum strips 
from the nitric acid to the zln c ? Sometimes the 
strips become so hot as to almost boll the acid in 
the battery. A. Anything that adds resistance to 
the circuit necessarily reduces the current pro- 
portionately. 

(45) P D. S. asks: Is there anything that 
will destroy the attraction of a magnet when 
placed between It and steel ? A . No ; but the at- 
traction may be partially neutralized by interpos- 
ing a heavy piece of iron. 

(46) N. S. asks : 1. Should all spirals, for 
lifting electromagnets, induction machines, mag- 
neto-electric machines, relays, and sounders, be 
insulated and wound on bobbins ? A. All wires 
for electro-magnets, etc., should be insulated ; es- 
pecial care must be taken in this particular for 
secondary coils of induction machines. When the 
electro- magnet Is small, it is often covered with 
paper, and the wire then wound on the core it- 
self. 2. If I should wind flat spira's by commenc- 
ing at one end of the bobbin, and wind a single 
flat spiral of the requisite diameter, then drop 
down to the shaft of the bobbin, the wire remain- 
ing unbroken, and then wind another flat spiral, 
and so on till the bobbin is filled, will I have a 
good secondary for an induction coil, if I insulate 
properly between the colls? Or If I take a piece 
of insulated wire, commence at its middle, and 
wind both ways with opposite ends, and so wind 
the flat spirals, and continue each way from center 
of bobbin toward the ends till filled, will this be 
equally good ? Which Is the best of these two ? 
A. For medium sized coils, it is better to divide the 
bobbin in two parts. Then place it in a lathe, put 
one end of the wire through the dividing disk, and 
wind back and forth continuously until one end of 
the bobbin is full. Turn the bobbin end for end, 
connect with the finished coil by the wire passing 
through the dividing disk, and wind as before tor 
the second coil. 

(47) A. S. F. asks : 1. Does it make any dif- 
ference in the power or the wear of a horizontal 
engine whether it runs over or under ? A. No. 
2. Is a speed of 125 revolutions per minute too fast 
for an engine of 14 inches diameter of cylinder, 
and 24 inches stroke of piston, said engine being 
well and carefully constructed with a view to 
such speed? Band wheel is 8 feet in diameter and 
of 18 Inches face, and weighs about 3,600 lbs. A. 
No. 3. Is it entirely safe to run a line shaft, of 2% 
or 2% inches diameter and 140 feet long, receiving 
the power of a 70 horse power engine at one end, 
and carrying pulleys as large as 42 inches diame- 
ter and of 16 Ir. ches face, at a speed of 300 revolu- 
tions per minute, such shaft being first class in all 
respects and carefully put up ? A. Yes. 4. Would 
it be safe to use 20 horse power from such shaft, at 
the farther end from the engine? A. Yes, if its 
bearings are not too far apart. 

(48) J. C. says : There is a pump in a well 
85 feet deep ; the pump Is situated 65 feet below 
the surface (20 feet from the bottom of the well). 
The pipe above the cylinder is 65 feet long and 1J4 
inches in diameter. The cylinder of the pump Is 
214 inches In diameter, and the length of the stroke 
of the plunger is 6 inches. Tbe pump will pump 
water, but it is very hard to work It. The plunger 
makes 40 strokes a minute and is worked by a 
crank. Is the'pipe containing the pump rod large 
enough to take tbe quantity of water as fast as it 
is pumped ? A friend says the pipe is large enough, 
but that the plunger should make a larger number 
of strokes ; and if It does this, he thinks it will 
work more easily. A. Your pipes, especially the 
suction pipe,would enable the pump to work more 
easily If they were a little larger in diameter. 

(49) T. J. S. says: How can I quarter the 
driving wheels of a locomotive ? A. What sort 
of quartering do you mean? 



minals of each coll connected as shown. Now, If 
if we connect one pole of the battery at — ,and the 
other at +, the current will divide, one half pass 
ing through each coil in tbe same direction, pro- 




(50) J. B. F. says : In a recent issue, you 
state to a correspondent that you know no way of 
producing simultaneously in an electromagnet two 
north or two south poles. I send you herewith a 
sketch, showing several waysin which this may be 
done, as it may interest those of yourreaders who 
are experimenting in electro-magnetism. Fig. 1 
represents the cores of an ordinary electro-mag- 
net, coiled in the usual manner, but with the ter- 



ducing at a a two north poles. If we change the 
connections of the battery, reversing tbe current, 
both cores at a a will become south poles, and In 
both cases B will be a consequent point. Fig. 2 
represents similar cores, but so coiled in one con- 
tinuous line that tbe current shall flow around 
both cores In the same direction. When connec- 
ted with the poles cf the battery as shown, both 
poles will be of similar name, say north; and if 
the connections are changed, both poles will be 
alike but opposite to those last named, and in both 
cases B' will be a consequent point. Fig. 3 repre- 
sents similar cores, but so coiled that the current 
shall flow around each core in opposite directions. 
This will produce one north and one south pole, 
and a neutral point at B". Fig. 4 represents a 
straight bar magnet with each end coiled In oppo- 
site directions; when connected with the poles of 
the battery, both ends of the cores will show simt- 
lar polarity, while the center will be a consequent 
point. In order to understand how these effects 
are produced, I think it is only necessary to refer 
to tbe electric force circulating around a wire 
through which a current is passing, and to state 
that the direction of this force or influence is due 
to the direction of the current in the wire. To 
show tbisin the most simple form, place a galvano- 
meter needle over a wire through which an electric 
current is passing, and the needle will be deflected 
In one definite direction ; now place the needle 
under the wire, and it will be deflected in the op- 
posite direction. Now confine the needle in the 
direction opposite to that In which the current 
deflects It, and its polarity will soon be reversed by 
the action of the current. 

(51) A. S C. says : W F. C. deserves credit 
for coming forward to support the theory which 
allows an ice boat to travel faster than the wind 
which drives it, but his diagram carries a confuta- 
tion upon its face. He says that, with the sail set 
to an angle of 45°, the bolt, which represents the di- 
rection of the wind but not Its foree, if pushed 
through an Interval of 1 inch, will cause the vessel 
to move forward a like amount. True ; but then 
again he says : Make the angle of tbe sail 22H° in- 
stead of 45°, and the space passed through by the 
boat will be double that passed through by the 
bolt or wind. This result would be equally true 
with the first, had he not neglected to state that 
four times the speed or force of the wind was ne- 
cessary for its accomplishment in the same time. 
Does he suppose that the wind, at a known press- 
ure, after doing its full duty in driving the vessel 
at a certain rate, can be made to double that duty 
by increasing its resistance twofold, which he 
does by lessening theangle of the sail one half? If 
that were true, what Is to prevent his attaining, by 
diminishing the angle sufficiently, a speed infinite- 
ly greater than the wind ? This theory of a boat's 
traveling faster than the wind should, like its 
twin sister " negative slip," be relegated to the 
shades. 

(52) E. D. C. says, in answer to a query as 
to why the railway gage of 4 feet i% Inches was 
adopted : My book of reference says that the gage 
was originally 5 feet, and the flange of the wheel 
was on the outside. That not working satisfac- 
torily, the flange was changed to the inside, which 
makes the measurement 4 feet 8^ inches. 

Minerals, etc. — Specimens have been re 
eeived from the following cortespondents,and 
examined, with the results stated : 

E. W. P.— They are scales of mica.— C. W. D.— 
Both contain pyrites. By exposure to the air, 
some of the pyrites has been converted into sul- 
phate of iron.— W. J. S.— The glistening powder is 
sulphuret of Iron ; the black is hornblende. Nei- 
ther is valuable.— J. K. S.— It is fibrous steatite or 
soapstone.— G. P.— No. 1 Is quartzite. No. 6 Is fer- 
ruginous quartz. We do not find tbe other speci- 
mens spoken of in your letter.— T. H. A.— The 
amount of substance was too small for chemical 
examination. Try aniline red, or madder red, or 
red lead. 



COMMUNICATIONS RECEIVED. 

The Editor of tne Scientific American acr 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On the Etheric Force. By W. E S. 

On the Yellows In Peaches. By P. H. F. 

On a Hydro-Pneumatic Puzzle. By C. K. 

On Diphtheria. By J. P. 

On a Boiler Explosion. By T. E. K. 

On the Scientific American. By S. S. B. 

On the Laws of Proportion. By I. H. H.& S. 

On Carbonic Acid as a Preservative. By C.W.S 

On Heating Cars. By G. W. P. 

On Laying Out a Square. By J. M. D. 

On Gravity and Matter. By W. I. L. 
Uso inquiries and answers from the following : 

P. G. G. N.-A. M. J.-S. D. S.-F. B. B.-W. C- 

J. A.-W. E. D.-N. E.— C. T. W.-J. B. E.-R. P.- 

«. B. R.-J. G. S.-W. C. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
oublished here. All such questions, when initials 
mly are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
aresent: " Who sells Portland cement? Whose Is 
the best shingle-splitting machine ? Who sells col- 
lections of minerals? Who sells machinery for 
makingschool slates ? Who makes papier machef 
Why do not the makers of the sand blast apparatus 
advertise in the Scientific a merican ? Whose 
is the best tile-making machine? Who sells the 
best photographic lenses?"^AH such personal in- 
quiriesareprlnted, as will be observed. In tne col- 
umn of " Business and Personal," which is spe- 
cially set apart for that purpose, subject to the 
charge mentioned at the head of that column. 
Vlmost any desired information can In this way 
be expeditiously obtained. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

FOB WHICH 

Letter* Patent of tbe United States were 
Granted In the Week Ending: 

December 7, 1875. 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents. 1 



Adding machine, D. L. R. Butt 170,708 

Alarm, burglar, A. A. Budd 170,705 

Alarm, burglar, H. A. Sherman 170,905 

Animals In giving birth, aiding, TV. Dulln 170.837 

Auger, earth, M. and T. R. Way 170,790 

Bag, knitted, J . D. Culp (r) 6.779 

Baggage seal. J. S. Crary 170,822 

Barrel, L. E. Sunderland 170,914 

Barrel-polishing machine, H. S. Smith 170,908 

Barrel-shaping machine, H. S. Smith 170,909 

Basket, Melnlkheim and Chase 170,755 

Bathtub seat. J. W. Nye 170,762 

Bath waste valve, W. S. Carr 170,709 

Battery, galvanic, R. M. Lockwood 170,864 

Bearings, lining for machine, Lathrop and Weber 170,747 

Bed bottom, spring, E. Barton 170,805 

Bed lounge. D. J. Powers 170,687 

Bedstead, invalid, J Crosby (r) 6,790 

Bedstead, sofa, G. J. Henkels 170,853 

Bedstead, sofa, G. N. Seldler 170,777 

Beehive.E Armstrong 170,698 

Birdcage, G. Gunther 170 847 

Bird cage, C F. Holden 170,671 

Bird cage, hanging, G. W. Fuller 170.845 

Boat-detaching apparatus, J. Patterson 170,^92 

Boiler Injector, steam, W. T. Messlnger 170,756 

Boot-pollshlng machine, Place and Cunningham, 170,765 

Boot rubber, J. Plenovl 170,767 

Boxes, machine for making, E. James 170,859 

Boxes, making cushions for, B. S. Dennlson (r) . 6,780 

Brace, back and shoulder, H. R. Allen 170,655 

Brace, hip and thigh, H. R.Allen 170,656 

Brick dryer, E. F. Andrews 170,928 

Brick machine, Mitchell and Kennedy 170,879 

Brick machine, A. Morand 170.761 

Buckle, A. Dyke 170,881 

Bungfunnel, J. Buck (r) 7,784 

Bustle, A. Carter 170,710 

Butter carrier, B. F. Roberts 170,770 

Can, paint. M. Bray 170,708 

Can-seaming machine, W. J. Gordon 170,727 

Can spout, oil, D. G. Dustin 170,718 

Canegun, C. Melaye 170,684 

Car axle box washer, C, H. Brown 170,811 

Car axle washer, W. H. Fttz Gerald 170,838 

Car coupling, J. T. A. Lewis 170,748 

Car for one rail railroads, R. Stone 170,692 

Car ventilation, G. H Storey 170,788 

Car wheels, casting, W. Wilmington 170,925 

Carding engine feed, J. G. Freeman 170,812 

Carding machine feed, J. J. Dewey 170,825 

Carriage axles, collars on, J. Krltch 170,744 

Carriage bows, setting, J. H. McClymonds 170,875 

Carriage wheel. S. W. Ludlow 170,866 

Cartridge primer, W. S. Smoot 170,780 

Cartridge shells, heading, Salisbury and Wells... 170.772 

Chandelier. J. Matthews 170,872 

Churn , reciprocating, W. McKlnley 170,877 

Cigar, M. Rosenthal 170,901 

C'garette mouth piece. D. Marquis 170,752 

Clay pulverizing machine, J. N. Kerper 170,742 

Cleaning compound, McGugln etal 170,682 

Clevis, J. G. Miller 170,758 

Clothes dryer, H. J. Brown 170,812 

Clothes line prop, C. C. Schwaner 170,775 

Coal chute, portaole.R. R. Hoopes 170,856 

Coal oil motor, F. Biirger 170,818 

Cooking utensil, A. VIehmeyer 170,921 

Coolers, etc., stand for water, W. L. McDowell.. 170,876 

Corn drill, J. R. S. B. andG. W. Rude 170,902 

Corn sheller feed belt etc., W. R. Quartos 170,897 
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Corn uncoverer, H. H. Gilchrist 170,726 

Cotton gins, power for, L. B. Stlth 170,782 

Cotton openers, beaters for, R. KItson 170,675 

Countershaft, W. Freeh 170,667 

Cultivator, E. B. Moore 170,882 

Cultivator, rotary spade, D. W. Brodnax Sr 170,661 

Currycombs, C. A. Hotchklss... 170,738,784,735, 736, 857 

Curry comb, C. W. Saladee (r) 6,788 

Curtain fastener, T. E.King 170,674 

Curtain roller bracket, H. L. Judd 170,740 

Cuspadore, J. B. Connolly 170,819 

Cuspadore, J. C . Moore 170,883 

Demijohn, D. H. Shourds 170,906 

Dental plates, disks to, Q. A. Scott 170,776 

Devaporlzlng apparatus, L. K. Fuller 170,844 

Dishwasher, M. E. Whiteside 170,923 

Door spring, W. H. Myers . • 170,887 

Drop light, K. M. Shouls 170,779 

Drying apparatus, A. Wilder 170,924 

Eggs, substitute for, J. A. Griffin 170,670 

Elevator, hydraulic, T. Steblns 170,781 

Embankments, forming, Eads and Andrews 170,832 

Engine, Are, G. E. Barker 170,699 

Equalizer, draft, L. F. Smith 170,690 

Equalizer, spring, W. Smith 170,691 

Fan, automatic, B. Lingane 170,863 

Faucet, W. I,. Brownell 170,704 

Fence, W. A. Couch 170,714 

Fence, J. Dwyer 170,8.°0 

Fence, T. Harding 170,850 

Fence wire, barbed, J. E . Page 170,891 

Files, stripping, J. Garland 170,725 

Fire arm, breech-loading, C. Green 170,669 

Fire, extinguishing, J. H. Connelly 170,820 

Fireplace heater, J. M. Atkinson 170,801 

Flue lining. C. A. Freeman 170,841 

Fruitandegg packing box. J. A. Miller 170,685 

Fruit basket, N. L. Tuck 170,920 

Fruit, preparing proser/ed, J. F. Bassford 170,700 

Fuel, molding artllclal , H .Cottrell 170,713 

Furnace, puddling, S. Caddlck (r) 6,778 

Furnace slag, disintegrating, C. DIebold 170,717 

Gage, steam pressure, J. Burden 170,706 

Game apparatus. M. C. Burr 170,707 

Gas apparatus, P. L. Allaire... 170,799 

Gas, generating, C. L, Vasquez 170,788 

Gas-mixing machine, L. Lanszweert 170,677 

Gate, automatic, E. S. Klnker 170,809 

Glass mold, H. Franz 170,639 

Glassware, removing blow from, W. Adams 170,798 

Grain conveyer shaft, H. I. Chase et a! 170,711 

Graining plates, framefor.E. A. Adams 170,695 

Grate, M.G.Fagan 170,835 

Grate bar, W. C. Chllds 170,817 

Gun, cane, C. Melaye 170,684 

Gun carriage, M. M. Franzini 170,840 

Hammer, drop, C. Lusted 170,868 

Harness saddles, J. Maclure 170,870, 170.871 

Harness saddle. J. W. Schwaner 170,774 

Harness saddle, A. Teas 170,916 

Harvester sway bar guide, W. R. Baker 170,804 

Hats, covering reeds for, G. A. Shepherd (r)... 6,782 

Hay loader, C. M. Young 170,796 

Heater, feed water, N. W. Kirby 170,743 

Heater, fireplace. J. N. Atkinson 170,801 

Heater, locomotive feed water, "W.Halsted 170,729 

Hide-scouring machine, C. Rose 170,771 

Hides, treating, W. H. Holmes 170,855 

Hinge, D. W. Long 170,750 

Hinge attachment, strap, H. Freeman 170.843 

Hinge, shutter, F. Beckert, Jr 170,702 

Hinge, strap. J. G. Reynolds 170,769 

Horseshoe, N. J. Blatherwick 170,809 

Horseshoe, A. W. Smith 170,911 

Horseshoe nails, finishing. H. A. Wills 170,793 

Hose and tubing, T. H.Dunham 170,828 

Hose, etc., preserving cotton, T. H. Dunham... 170,829 

Hose, hydraulic, S. W. Baker 170,803 

Hose nozzle. I. W.McGaffey 170,753 

Jack, hydraulic, E. M. Dudgeon (r) 6,786 

Jelly cup. E. F. Cash 170,815 

Journal box,. lubricating, H. E. Smith 170,907 

Key book, J. H. Gates 170,668 

Key hole guard, F. W. Bechmann 170,701 

Kitchen ntensll. J. C. Noble 170,888 

Kitchen ventilator, J. V. Montgomery 170,860 

Ladder, lire escape, J. A. Groshon 170,846 

Lamp, street, H.Wellington (r) 6.789 

Lathe for spools, W. R. Landfear 170,861 

Lathes, planers, drilling machines, J. McLaren.. 170,683 

Lighter, au;omat!cgas, Stockwell etal 170,913 

Lithographic damper.H. Voirln 170.693 

Lock, indicator, L. R. Norman 170,989 

Lock.time. S. W. Hollen <r) 6,787 

Locomotive feed water heater, W. Halsted 170,729 

Loom for weaving blinds, B. R. Murphy 170,885 

Loom for piled fabrics, Webster & Wade 170,922 

Loom, ribbon, P. Schwartz 170,904 

Loom temple, J. C. Thlekins 170,785 

Louvre, ventilating, G. Hayes 170,852 

Lunch pall, H. W. Schussler 170,903 

Mariner's log. G. E. Elliott 170,720 

Meat cutter, G. W. Rawson 170,898 

Mechanical movement, C. B. Withington 170,927 

Medical composition, I. T. Thrash 170,918 

Motor.coaloil. F. Burger 170,813 

Mowing machine , W. C . Donthett 170,665 

Oatmeal machine, H. Krusc 170,745 

Oil, mat for pressing, T. H. Murphy 170,886 

Oil tanks, man hole cover for, W. H. Anderson... 170,697 

Ore concentrator, ,T. Longmaid 170,751 

Ore separator, P. Osterspey 170,890 

Pannier or bustle, R. Bierlng 170,807 

paper box, E . W. Dennlson 170,664 

Paper drying machine, C. S. Clark 170,712 

Paper perforating machine, 1*. McAleer 170,873 

Pavement, stone, J. McBean 170,774 

Photo printing in fatty Inks, P. A. Despaquis 170,716 

Photographic eye rest, S. M. Williams 110,794 

Pie plate stand, A. Moody 170,881 

Pitman connection, G. H. Earnest 170,666 

Plaiting machine, M.M. Macdonald 170,869 

Planing machine cutter head, H. H. Baker 170,802 

Planter and distributer, seed, M. P. Curlee 170,823 

Planter, check row, W, H. Johnson 170,673 

Planter, corn, Gmelner& Schiittler 170,728 

Planter, hand seed, T.J. Hubbell 170,865 

Plow, J. Phillips 170,764 

Plow, gang, T. M. Shaw 110,778 

Plowing and seeding, D. McVaw 170,754 

Printing press, perforated, J. C. Forman 170,724 

Propeller, screw, N. A.Patterson 170,893 

Pump, W. McBarnard 170,630 

Pump bucket coupling, N. D. Davis 170,824 

Pump valve, Hubbard & Hart 170,737 

Pump, expansion bucket. D. W. WItmer 170,926 

Radiators, air vent for steam, G. W. Blake 170,808 

Rail holder, C. W.Matthews 170,679 

Katchet wheel, J. F. Thomas 170,917 

Refrigerator, E. B. Jewett 170,739 



Rein holder, G. W. Miller 170,759 

Ricemortar, N. O. Tllton 170,787 

Running gear, L. D. Hurd 170,858 

Sad iron, A. L. Parcelle 170,763 

Salt and sugar, making, Weaver & Colwell 170,791 

Sand and gravel heater, J. McC. Perkins 170,894 

Sash fastener, B. Fischer 170,723 

Sash holder, P. Lugenbell 110,867 

Saw, crosscut, J. E. Emerson 170,883 

Saw set, F. C. Barber 170,657 

Sawing machine, S. W. C. Adams 170,797 

Sawing machine, band, W. W. Carey 170,814 

Screw-cutting die, V. J. Reece 170,768 

Seat, school, W. A. Bradford 170,810 

Separator, grain, D. A. Caswell 170,816 

Separator, ore, P. Osterspey 170,890 

Sewer basin , Brady & Ward 170,660 

swing buttons to cloth, etc., J. C. Taft 170,784 

Sewing machine, J. Keith 170,741 

Shaving cup, Schauble & Dohm 170,173 

Shears for metal , T . Berrldge 170,658 

Sled, child's, H. N. Tucker 170,919 

Sled propeller, D. W. DeForest 110,715 

Smoke damn and water heater, N. A. Moore 170,834 

Sofa, N. M. Mackenzie 170,678 

Soldering Iron, Anderson & Goldy 170,800 

Speaking tube, R. H. Hooper 170,672 

Spectacles, F. Yeiscr.... 170,795 

Speculum, Harding & Hlgbee 170,851 

Spinning ring holder, G . Draper 170, 826 

Spoke socket, H. A. Holt.... 170.732 

Stereoscope, W. H. Lewis 170.749 

Stnis, condenser for, etc. , M. Harris 170,734 

Stove, S. H. La Rue 170,746 

Stove, cooking, J. S, Adams 170,696 

Stove, cooking, E. Bussey (r) 6,785 

Stove, cooking, F. H. Hamilton 170,849 

Stove register, White & Lewln 170,792 

Stove ash sifter, A. C. CorBe ... 170,821 

Swing, W.P. Rogers 170,900 

Table, Ironing, J. FInfrock 170,837 

Table, Ironing, W. P. Hall 170,848 

Tables, corner for, R. Ewald 170,722 

Tack, E. P. HIncks 170,854 

Tag fastener, J. M. Goodrldge, (r) 6,781 

Thill coupling, T. McCafl'ery 170,681 

Ticket, B. Morse 170.686 

Tire, H. Thompson 170,786 

Tire upsetter, M. Schou 170,688 

Tongue suDport, J. D . Meals 170,878 

Tool holder, J. A. B. Williams 170,694 

Toy pistol, T. J. Carroll 170,662 

Toy trundle and bell, W. F. Starr 170,912 

Tubing, finishing metallic, H. R.Benwell 170,806 

Twine cutter, etc., J. Eitel 170,719 

Valve, safety and relief, J. W. Melling 170,757 

Vane weather, W. H. Pickering 170.766 

Ventilator, J. L. Faxon 170,886 

Ventilator, kitchen, J V.Montgomery 170,880 

Vise, bench, G. M. Evans 170.721 

Vulcanizing apparatus, J. D. Helges 170,731 

Wagon, dumping, H . Bailey (r) 6,783 

Wall paper, trimming. C. Boust 170,659 

Washing and wringing machine, Cllley et a 1 170,818 

Washing machine, J. F. Lawson 170,86*2 

Water meter, F. PhlllppI 170,895 

Weather vane, W. H. Pickering 170,766 

Whiffletree eye, J. Pierpont 170,896 

Whiffletree fastening, H R. Jackson 170,738 

Windmill, M. D. Cummins 170,663 

Windmill, D. Lampson 170,676 

Window sash, W. W. Evans 170,834 

Window shutter, S. Victor 170,789 

Wire, threading and inserting, S. E. Shute, Jr.... 170,689 

Wood-bending machine, E. QJSmtth 170,910 

Wood, etc., pressf or drying, S. Swartz 170,915 

Wrench, B. F. Joslyn 170,860 

Zinc from its ores, distilling, G. E. Moore 170,760 

DESIGNS PATENTED. 
8,820.— Monet Box.— J. G. Baker, Philadelphia, Pa. 
8,821.— Cassimbek.—C Clarke, Rockvllle, Conn. 
8,822.— Stocking.— M. Landenberger, Jr., Phila. Pa. 
8,823.— Tbijoiing.—C. LIndenthal, New York city. 
8,824.— Glassware.— F. S. Shirley. New Bedford, Mass. 
8,825,8,826.— Embeoideet.—W. Stelnhaus.New Y'ork city. 
8,827.— Glass Dishes.— J. 8. Atterbury.PIttsburgh, Pa. 
8,828,8,829.— Embeoideet.—E. Crlsand. New Haven, Ct. 
8,880.— Inkstands —¥.. Finnet, Philadelphia, Pa. 
8,831.— Inkstands.— G. E. Hatch, East Cambrldge.Mass. 
8,832.— Tot Chariot.— E. R. Ives, Bridgeport, Conn. 
8,883.— Inkstands.— H. S. Kerr, Philadelphia, Pa. 
8,834.— Feame Coeneb.— C.P. Pointer, Boston, Mass. 
S,835.— Shirt Fronts.— V. H.Rothschild.New York city. 



SCHEDULE OF PATENT FEES. 

On each Caveat SI O 

On each Trade mark $25 

On filing each application for aPatent (17 years) 815 

O n issuing each original Paten t 820 

On appeal to Examiners-in-Chief 810 

On appeal to Commissioner of Patents 820 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (8^ years) 810 

On application for Design (7 years) 815 

On application or Design (14 years) 830 



CANADIAN PATENTS. 

LIST of Patkhtb Ghabtkd in Canada, 

December 1 to December 4, 1875. 

5,444.— J. M. Cooley, Hamilton, Ont. Side platter. 

Dec. 1.1875. 
5,445.— T. Webb, Elyrla, Ohio, U. S. Feed cutter. 

Dec. 1, 1875. 
5,446.— C. C. Robertson, Hamilton, Ont. Combined cor- 
set, shoulder brace, etc. Dec. 1, 1875. 
5,447.— L. Jf. Fontaine, Ottawa, Ont. Liniment for 

rheumatism. Dec. 1, 1875. 
5,448.— A. Chambers, Marylebone Road, London, Eng. 

Pneumatic signal. Dec. 1,1875. 
5,449.— W. L. Scott, Montreal, P. Q. Stamping with 

rubber type, etc. Dec. 1, 1875. 
5,450.— I. H. Culp et at. , Clifford, Ont. Carriage. Dec. 

1, 1875. 
5,451.— W. P. Plant et al., London, Ont. Gang plow. 

Dec. 1, 1875. 
5,452.— J. H. Holland, Aurora, Miss., U. S. Land roller 

and seeding machine. Dec. 1, 1875. 

5,153. — F. L. Blakely, Clinton, Iowa, V. S. Lap robe. 

Dec. 4, 1875. 
3,451.— J. H. Morrell, New York city, U. S. Water supply 

and ventilation of buildings, etc. Dec. 4, 1873. 
3,455.— s. H. Ghent, Hamilton, Ont. Drum heater. Dee. 

4, 1875. 
8,456. — A. D. Cable etal., Montreal,?. Q. Apparatus for 

rendering doors and gates self-closing. Dec. 4, 1875. 



5,457.— B. Temple, Hamilton, Ont. Combined tube kettle 
and cooking apparatus. Dec. 4, 1875. 

5,458.— H. E. Van Benschoten, Hillsdale, N. Y., U. S. 
Boot sole and heel protector, etc. Dec. 4, 1875. 

5,459.— J. C. Schoomaker, Geddes, N. Y., (J. S. Light- 
ning rod standard. Dec! 4, 1875. 

5,460.— H. Bailey, New York city, U. S. Tubular flues 
for steam boilers. Dec. 4, 1875. 

6,461.— C. A. Scaddlng, Toronto, Ont. Printer's galley. 
Dec. 4, 1875. 

5,462.— J. B. Helyea, Hlcksvllle, Ohio, U. S. Neck yoke 
leather, Dec. 4, 1875. 



^fflMeWttttt*. 



Back Plica 81.00 a lln*. 

Inside Pace • ..... r 3 cents a Una. 

EnwavingK may head advertUemenU at the same rati 
per line, by measurement, as the letter press. Adver- 
tisement* mutt be received at publication office at 
early at Friday morning to appear in next issue. 



A Rare Chance 



FOR 



Advertisers! 



Or' THE FIRST EDITION OF _JK| 

Mes anfl Recipes 

being nearly exhausted, a second edition will ehortly 
be Issued. A limited number of advertisements will be 
received for Insertion In all copies printed during the 
Centennial year. The rapid Bale of the first edition, and 
the Immense demand which now exists for the book, 
enable the Publisher to assure advertisers of a wide 
circulation, as well as a permanent and lasting value to 
tbelr announcements. 

23?" Terms $80 per page; $20 per half page. Imme- 
diate attention is necessary to secure space. 

Address H. N. MUNN, Publisher, 

P. O. Box 772. 37 Park Row, New York. 




RAPID 



ADDITION! 

Wonderful Invention ! 



ART Of Adding Ficures 
from Left to Kigbt: 
or from Middle either 
"way: or Six Columns at 
onetime! Done asQuick 
ns Thought! Sont to any 
Address on receipt of Price, 50 Cents. 

Agents Wanted 1VJLLIA31 FtJRMSS, 

Post Office Box 1,149. Batavia, N. Y. 

~F0R CHARLIE'S PKESENT7 

Get the TOM THUMB TELEGKAPH, put up in neat 
little boxes containing working sounder, telegraph ap- 
paratus, battery, key, wires, and chemicals, complete, 
ready for operation. Price $3.50, with full directions. 
Can be seen in practical operation at the ** Scientific 
American" office, 87 Park Row; at Packard's Business 
College, 805 Broadway ; and many other places. Besides 
telegraphing, many beautiful experiments can be made, 
such as the magnetic curves, electric light, lifting 
weights, making compasses, magnetizing knives, elec- 
tro-plating, &c. F. C. BEACH & CO., makers, 246 
Canal St., near Center St., New York. 



THE BASTET MAGNETIC ENGINE AND 
BATTERY, for running Sewing Machines, Den- 
tists' and Jewelers' Lathes, Printing PresseB, Pumps, 
Blowing Parlor and Church Organs, or working any Ma- 
chinery that can be moved by Hand or Foot. SIMPLE— 
DURABLE-ECONOMICAL. Local Agents wanted In 
every town and county. For circulars and price list 
addreBe. with stamp. THE BASTET MAGNETIC EN- 
GINE CO., 1113 Chestnut Street, Philadelphia, Pa. 



H.C.GOODRICH 



H.J.WHITC0MB. 

/">»* T#£AS» 



FINE MACniNE.MPANDSET 



irKiLWiMis 



' 22*24- South Jefferson St(HjCAG0. 



,w 



ANTED— Second-hand Machinist's Tool- 
Slotting Machine— Shaping Machine, and a Dou- 
ble-headed Shafting Lathe. Send fnll description and 
bottom prices to PORTER & CO., Syracuse, N. Y. 



A GIFT WORTHY OF A ROTHSCHILD 



FOR 



One Cent. 

A copy of Brown's Illustrated Phakspearian Almanac, 
together with a copy of his illustrated paper, the Grow- 
ing Would, which is devoted to natural history, will be 
sent to any one free who will send us their adaress on a 
one cent postal card. Address 

DR. O. P. BROWN, 21 GrandSt., Jersey City, N.J. 



RESPONSIBLE PARTIES-Wisbin^ a repre- 
sentative who has the advantages of a thorough 
business training, executive ability, mechanical apti- 
tude, and valuable acquaintance, to start a new, or for- 
ward an established mechanical or manufacturing busl 
ness, address I. L. D., Box 2, Jersey City, N.J 




AGENTS 
W A N T E D 
in the princi- 
pal cities, to 
well Stephens 
& Co.'s Patent 
Combination 
Hule.Squark 

Pl-UMB,BEV*L 

Inclinome- 
ter, etc. For 
circular and 
terms, address 
STEPHENS A 
'O., Manufac- 
turers of U. S. 
standard Box- 
wood and Ivo- 
ry Rules, Rlv- 
erton, Conn. 




CENTENNIAL DRILL CHUCK- 

Warranted perfect and durable. HoldH 
i-64 to 1-2 in Sent by mall on receipt of 
price, $4.25. Send for new reduced 
List of Chucks. 

A. F. CUSHMAN, 

Hartford, Conn. 



TO ELECTRO-PLATERS, JEWELERS, 
AND WATCHMAKERS. 

BATTERIES, CHEMICALS AND MATERIALS, In 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 16 Bromfleld Street, Boston, Mass. 
Illustraf .Catalog ue sent tree. 



PILES, 



A Surf Cure. Trial box onti/ 25<5. 
F.W. Putnam. 95 E. B'way, N.Y 



WITHERBT, RUGG & RICHARDSON, Man- 
ufacturers of Woodworth Planing, Tonguelng, 
and Grooving Machines, Daniel's Planers, Richardson' 
Patent Improved Tenon Machines, Mortising, Mould- 
ing, and Re-Saw Machines, and Wood-Working Ma- 
chinery generally, 26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & Co.) 

L. B. WITHEBBT. G. J. BUGS. B. M, BIOHAKDBON. 



r> :e calcoman i e, 

or TKANSFKK PICTURES, with book of 
"2-tpp., glviuglull instructions in this new 
Mild beautiful art, flent pout-paid for 10 cta t 
100 nas'til pictures, GO cts. l'lmy Hre Heads, Landscapes, Animals, 
Birds, ln«ectM, Flowers, Autumn LeHven, Comic Figures, Ac. 
They can be easily transferred to any article bo as to imitate tha 
most beautitul painting. Also, 5 beautiful GEM CH ROMOS 
for 10 cts. ; 60 lor 50 cts. Agents wanted. 
Address J. L. PATTEN & CO., 162 William Street, New York. 



NEW & SECOND HAND WOOD WORKING 
Machinery, FloorerB. Planers and Matchers, Single 
and Double Surfacers, Moulding Machines, Scroll 8a ws. 
Suction and Blast Fans for Shavings, etc. D. J. LATTI- 
MORE, 31st and Chestnut St., Philadelphia, Pa. 



WH 

^Patent 



I PPLE'S 

Door Knob. 



Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judges say: '• We consider this method of 
fastening DOOR KNOBS a great Improvementover any- 
thing yet Invented for the purpose, as It obviates the use 
of side screws and washers, and can be regulated to suit 
any thickness of Doors." Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Merlden, Conn., or&7 Chambers St.. N Y, 




Shaping Machines 

Have novel device for changing 
length of stroke while in motion, 
also, automatic down feed, and 
quick return. Four sizes. 
Patented 1868, 1871, 1874. 

Wood & Light Machine Co. 

Worcester, Mass. 
Manufacturers of all kinds of 
Iron Working Machinery 
Shafting, Pulleys, &c. 



PERFECT 

NEWSPAPER FILE. 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced . Subscribers to the Scientific Ami - 
ricax and Scientific American Supplement can be 
supplied for the low price of $150 by mail, or $1.«8 ar the 
office of this paper. Heaw board sides: inscription, 
"SCIENTIFIC AMERICAN." in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address MUNN & CO., 

Publishers "Scientific American." 



CELEBRATED FOOT LATHES. 



Foot Power Back-geared Screw 
Lathes, Small Hand and Power Plan- 
ers for Metal, Small Gear Cutters, 
Slide-rests, Ball Machines for Lathes. 
Foot Scroll Saws, light and heavy, 
Foot Circular Saws. Just the 
thins: for amateurs and arti 
sans, Selling everywhere. Send for 
Illustrated Catalogues 

N. H. iiALIiWItf, Laconia.N.H. 




DISTINS 



BAND INSTKU lilEWS- 
BOOSEY & CO., Sole Agents, 32 East 
14th Street, New York. 



THE 




Bigeloi Engine, 

The Cheapest andBest Portable 

Engine offered to the Public. 
Price, 4 HorBe Power.. 



1300 

■• 400 

1 " " 475 

" *X " " 540 

12 " " 725 

15 " " 800 

Price of Stationary Engines: 
4 Horse Power 8150 

6 " " 175 

7 to 8% Horse Power 225 

12 tol5 " '• 300 

Send for Illustrated Circular 
and Price List. 

II. II. BIRELOVV <fc CO., 
New Haveu, Ooun. 

OB SALE— Right for IT. S. of Folding WOrR-riolder 
for Sewing Machine Tables. E.M.T., Box 480, Brook- 
line, Mass. 



INDIA B.UBBEB, 

For Inventors and the Trade, made Into any pattern a' 
short notice, by F. H. HOLTON, 45 Gold St., Bew York 
Established in I860. 



E 



& 



while you think of if, 

r siiliecril>.!f'>i"rni<: Illustkatj-id Wkkklv (cof! 1 
$3.o;) :i year, or monthly part 41.75 n yciu-)— it i ; 
,-oi'tli &Q to iiny protrreuMvo man or family. 

It is a most interesting paper — 

puro instrnr.tlvo and nmiisinr^ , portraying with pen 
and pencil current evoiu.j ; historical, household, 
niul us;ii'til BiibK'cts; fun find fiction. Larger than 

X V l,;'d"-i'r, but in character similar to Tint London 
Ilinstrut.'d News— Koinsaliku to nil socta and partlos. 

i'V)i- 1H7(> it will be a prand illustrated 

li'st<TV(and thobest) of the Centennial year. Jamii* 

viirton, Chief E'litor. A host of flic hest contributors. 
\.n iilnatratftri supplement uxtra every week. Ev- 
ery siiliserilH-i* 13 presented witu a eliniee ol th<- thv". 
finest nwiturifxt <>>> chroma* ever m-mltieed, viz: '- Beatrice," 
(portrait by Ouldoi; -The, Snow .storm,'' (l.indsPapo by 
Kffmann), or, "Gold Fish, Fruits and Flowers.' (by 
KanWvV each in 27 oil colors and 'J feet, by 2V.i feet in Rt/e 
AH postage on paper, supplements and chromos prepaid. 

In a single year, this paper has attained 

thr. largest circulation savoonc amotif? the Ulustratod Jour- 
nals of this country— best proof of its merit. _ 

''The Illcstkated Wekki.y, of New York, is certainly 
"ivinjr its subscribers a wonderful amount of good pictures 
jor their subscription."— The Advance, Chicago. 

"If there is one paper that wo can enjoy reading 
from end to end. that paper ia Thk Illi-Stkatkd 
Wkbkly."— The Capital, Detroit. "The inducementM 
offered are fully carried out."-rAe IndepwArtit, -V 1. 
. actually make from $lo to *20 

a day during winter months. 

This combination sells Itself. 
1 Be quick to securo an agency 

Send address lor (speci- 
mens and liberal terms, or bettor yet, to save time 
send $1.00 (C. O. D. 83.00) for a complete outfit, und 
make a hundred dollars while you would other- 
wise bo waiting. You are euro to take hold any- 
how. Money refunded if not perfectly sattgflrA. 
Branch houses for convenience of agents at Bos- 
ton, Chicago and Atlanta, Ga. For sub- 
scriptions, outfits, or circulars, Address 
CHAS. CLUCAS & CO., 
Publishers Illustrated fc 
Wekki.y. 11 Pey St., N. V. 



AGENTSi 



) 1876 SCIENTIFIC AMERICAN, INC. 



JANUARV 8, l8, 6-J 



$ tmtitit ^mtxiau. 



2g 



The HOADL 
PORTABLE STEAM ENGINE. 



WITH 

Automatical cut off regulator 

BUMceo mac 




THE BEST;*" MOST ECC 



JT^MOST ECONOMICAL ENGINES 

S£/VO rOfl^CtKCUI-A R . 

n Hoani fv en i awRENCE.MASS. 



THE COPARTNERSHIP OF J. P. VERREE & 
Co. being about to expire by limitation, that firm, 
now engaged In the manufacture of edge tools, ham- 
mers, &c, at Verree's Mills, Philadelphia, desiring to 
discontinue business, offerfor Sale the good-will, stock, 
and fixtures of said concern at a reasonable figure. The 
property can be leased for a term of vara at a much re- 
duced rate. Address J. P. VERREE & CO., Verree's 
Mills, P. u. Philadelphia, Pa. 

JOHN P. VERREE. W. G. JUSTICE. 



Gardiner's Fat, Centring & Squaring Attachment 




will 
R. E. STATE & CO., Springfield, Ohio. 



TJTJNCHIBG 

I AND 

DROP PttESSES. 



Forthe Best and Cheap- 
est, address THE ST ILES 
& PARKER PRESS CO., 
MlDDLETOWN, CONN . 




Durable, and Bflctent. 




Boult's Patent 

Reverse motion 

Panel in&r. Variety 

moulding and 

OovetailSng 

JJIach In ©* 

cuts Panel s of 

any design or 

style of mould in 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Bhaper,Edge 

and Scroll 

— Moulder. 

Does general 

Dovetailing with 

thick or thin 

stuffs. Simple 

fW Send for Pamphlet and 

Sample of work. 

Improved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 

B. C. MACHINERY CO.. 
Battle Creek, Mich 



PATENT SCROLL SAWS. 

Our specialty Is Scroll and Band Saws. OverSOO Ma- 
chines in use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO.. 

Cor. 2nd & Central Ave., Cincinnati, O. 



With Disstou - s 

Saws. 

Sold by Hardware 
Trade LANGDON 
MITRE BOX CO., 
Millers Falls. Mass. 

tW Send forCtr- 
cular.- 




Machinery of Improved Styles for making 

SHIS GLES, HEADING AND STAVES. 

Sole makers of the well knownlMPROVED Law's Patent 
Shtngle and Heading Sawt>*g Machine. For circu- 
lars, address TREVOR & CO., Lockport, N.Y. 



. +1J WROUGHT 
IRON 

Beams & Girders 



THE UNION IRON MILLS, Pittsburgh, Pa.— 
The attention of Engineers and Architects is called 
to our improved Wrought-Iron Beams and Girders (pat- 
ented), in which the coimound welds between the stem 
and flanges, which have proved so objectionable In the old 
mode of manuf acturing.are entirely avoided. We are pre 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere For descriptive lithograph, address 
Carnegie Brothers & Co. ,U nlon Iron Mills .Pittsburgh, Pa . 



SCIENCE RECORD 




Science Record is 
a splendid book of 600 
pages, published an- 
nually, about the IStb 
of January. Illustra- 
ted with many engra- 
vings. Price $2.50. 

The Volume for 1876 
will be published about 
January 15th. Its con- 
tents will embrace the 
most Interesting Facts 
and Discoveries in the 
various Arts and Sci- 
ences that have trans- 
pired during the prece- 
ding year, exhibiting in 
one view the General 
Progress of the World 

the following Departments: 

CHEMISTRY AND METALLURGY, 

MECHANICS AND ENGINEERING, 

ELECTRICITY, LIGHT, HEAT, BOUND, 

TECHNOLOGY, THE USEFUL ARTS, 

BOTANY AND HORTICULTURE 

AGRICULTURE, 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDnA, THERAPEUTICS, HYGIENE, 

NATURAL HISTORY AND ZOOLOGY. 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGRAPHY, 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Every person whodestres to be well Informed concern- 
ng the Progress of the Arts and Sciences should have a 
copy of Science Record for 1876. It will be a most In- 
teresting aod Valuable Book, and should have a place in 
every Household and Library. 

600 pages Octavo. Handsomely Bound ManyEngrav 
lngs. Price $2.50. Sent, post-paid, on receipt of price. 

All the preceding volumes of Science Record 

may be had separately at $2.50 eaob, or $10 for the 

five volumos, 1872, 1873, 1874, 1875, and 1878. 



MUNN & CO., 



Publishers, 

8T Park Row, 

N«w York otty. 



CLARK & COMPANY'S 

PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 

Can be readily fitted to Store Fronts, Rear Windows or other openings, making them FIRE AND BURGLAR 
PROOF, and affording absolute protection; also, WOOD SHUTTERS in various kinds of wood, suitable for 
Store Fronts, Private Houses. Offices, and School partitions. Clark's shutters are self-acting, require no machinery 
or balance weights, and cannot get out of order. They are handsome in appearance, and are the best and cheapest 
shutters to the world . Are fitted to the new Tribune Building, Delaware and Hudson canal Building, Manhattan 
Building, Lenox Library Building. Have been for yeara in daily use In every principal city throughout Europe, 
and are endorsed by the leading architects of the world. 

JAMES Q. WILSON, Manager, 218 West 26th St. , New York, 
AGENTS WANTED. and at London. Paris, Vienna, Berlin, Melbourne, &c.,*o. 



The 




Send 

stani))! 
for 

T1CW ^ 

Wuacralei 
Catalogue 
<Jusr issued,. 



O. W. & C A. LANE, Exeter, N. H., write, 
December 13: 

•' We started the heavy 20-inch Corn Mill last Friday 
you sent to Baldwin & Tabor, Manchester, N. H. We 
ran it most all day, and ground 60 bushels com per 
hour. The mill you sent us at Haverhill, Mass., for A. 
S. Hook, is doing wonderfully. It is grinding, on an 
average, 2,500 lbs. good meal per hour, and has ground 
2,800 lbs. in an hour. It is driven by an engine with a 
ii-inch cylinder, and takes the place of a 30-inch mill of 
another kind that, when doing its best and loading the 
engine with all it could carry, only ground 1,500 lbs. per 
hour. If there is a mill built that can beat that, we 
would be pleased to see it brought out." 



c you iW 1 



AC i-p. CjOA Per day at home. Samples worth II 
ipU UU <p<SU free Stinson & Co. Portland. Maine. 



TViATnT.T.-ftATE' Prize ±*lciure Bent free 1 An 

XneXUlili-UAXXi. ingenious gem! 50 objects to 
find I Address with stamp, E. C. ABBEY, Buffalo, S Y. 



Milling Machines £&£■ 



Bralnard 

& ne fJJSi?£ rml Milllng'Machlne for $200. Also Brown's 
E at .;, s .£,8. K w MACHINES, and our new Bralnard STEEL 
BAR VISE. B. M. M. CO., 131Mllk St., Boston, Mass 



OPIUM 



and Blorphlne habit absolutely and 
speedily cured. Painless: nqpublicity. 
Send stamp for particulars. Dr. Carl- 
ton. 1S7 Washington bt., Chicago, IU. 



W 



ILLIAM HENRY KING-ALBUMEN MANUFAC- 
TURER, 78 & 80 St. Andrew Street, Liverpool.Eng. 



Planing & Matching, 

Moulding;, Re-sawing and Tenoning Machines. Scrol 
Saws and General Wood- Working Machinery. 
JOHN B. SCHENCK'S SONS $ Matteawan, S T. 
Send for Catalogue. (118 Liberty St., N.T. city. 

PAEB'S Damascus Spring Steel Self-Adjusting 

Bracket and Fret 
Saw, 

I Pro lit it Pleasure I 

|.V WORKSHOP 

C03tPL,KTE 
FOR - - $ 1 ,25 

blades, 1 sheet impression paper, 1 brad awl, with 
full instructions. By mail, prepaid, on receipt 
of price namod. 100 scrollwork designs free, on 
receipt of stamp, GEO. PARR, Buffalo, N. i". 



Sweep, 8 10 12 H 1(5 
Price, $1.2f> 1.501.75 2.00 2.25 
With each frame is included 12 
inimitable and original fret o: 
roll patterns, 8 bracket saw 



PATENT 



Planing and Matching 



and Molding Machines, Grayand Wood's Planers, Self- 
oillng Saw Arbors, and other wood-working" machln< 
8 aTwOOD'S MACHINE CO., (91 Liberty St., N^ Y. 



Send for Circulars, etc. 



(67 Sudbury St., Boston. 



$10 to $500^ 



INVESTED In Wall Street 
often leads to fortune. A 
72 page book, explaining 
everything, and copy of the "Wall Street Review. 
CPPXTm "CD I?!? John Hiokling& Co., Bankers 
Oijil 1 r XviLiL. and Brokers, 72 Broad way, N.JT. 



GEO. W. READ <& CO., 

STEAM BAND SAW 
AND VENEER-CUTTING HULL, 

186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.T 
Always on hand, FULL STOCK of SEASONED 

Hard- Wood Lumber 

AND CHOICE FIGURED VENEERS. 

The LARGEST STOCK ! The GREATEST 

VARIETY ! The Lowest Prices ! 

tW Enclose Stamp for Catalogue and Prlce-Llst. 
Orders by mall promptly and faithfully executed. 




THIS MOUKlAUHK produced by the use of 
Oykks Beaed Klixir without injury, or will 
forfeit $100. Safe and sure. With full direct "na 
postpnid, 25c. A. L. Smith &. Co., Ar'Is, Pala- 
tine 111. N. B. For a HKAVY GROWTH use 
this preparation. Mention thin paper. 



THE IMPROVED 




NIAGARA STEAM PUMP, 

93 to 97 Pearl St . , Brooklyn, y. Y. 
Agency at 40 John St., NewTork. 

Hubbard & Aller, 

Sole Manufaotubees, 

Engines and Boilers, 

Pulleys, Shafting and Hangers 

a Specialty. 



Til P "IVTvPTQ Portable Engine, 4. 5,6. 8h. p. Some- 
XUCULjrCl D thlngnew. Best for price. Circulars. 
SECOND-HAND I B O NM A PTTTMT?"D V 
AND WOOD W0EKING«-l-AOrlllN rjlt I . 

CHAS. PLACE. 103 Reade Street, New York. 



$12 



a day at home. Agents wanted. Outfit and 
terms free. TRUE & CO.. Augusta, Maine. 




BI AKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 
any required size. AIbo, any kind of 
Stone for Roads and for Concrete. &c. 
Address BLAKE CRUSHER CO., 
New Haven, Conn. 



WE can sell these First-C lass 1% 
Octave Rosewood Piaoos for 
Two Hundred and Ninety 
Dollars, because we employ no 
agents and allow no discounts to 
dealers— they swindle you out of 
more than twice the real cost of all 
Pianos. We are a responsible incor- 
porated Company, and refer by per- 
mission to the Chemical National 
Bank of New York City, which any 
Hank in the United States will sat- 
isfy you Is by far the strongest Bank 
In America. Wemane this statement 
to prove that our 5 years' warrant 
guarantees our Pianos to be fully 
equal to any Piano In the known 
world at any price. If you will send 
for our Catalogue, containing over 
1,000 names and residences of pro- 
minent citizens everywhere, who 
have bought our pianos during the 

Sast seven years, you will be sure to 
nd soaae of them at your very door 
In your own or some adjoining town, 
where you can see and try our Pi- 
anos. We send them everywhere 
for trial. Please state where you 
aw this notice. 



Address. United States Piano Co. 




We have two of j 
them In our public I 
parlors. 
In our opinion 
r there is no Piano more 
durable, or possessing 
superior musical quali- 
* ties. 

L.4G.S.LELANI>. 

PEOPBIETOBS StUHTKVANT HOTIL. 

810 Broadway, New York. 



/\H1T CB SAFETY HOISTING 

W 1 JLk) Machinery. 

OTIS, BROS. & CO m 

NO. 348 BROADWAY. HEW YORK. 



$77 



WEEK to Agents, Old & Young, Male & Fe 

"jcallty. Terms &OCTFITF 

VICKEKY & CO .. Augusta 



male.ln their localit' 
Address P. O 



FITFKEK. 
Me. 




The fact that this shafting has 75 per cent greater 



strength, a finer finish, and is truer to gage, than any 
other in usejenders It undoubtedly tbemosteconomlcal. 
We are also the sole manufacturers of the Celebrated 
Collins 1 Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
tlonto JONES & LAUGHLINS, 

Try Street. 2nd and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
|y Stocks of this Shafting In store and for sale by 
FULLER. D VNA, & FITZ, Boston, Mass. 
GEO. PIACE & CO., 121 Chambers St.. N.Y. 
PIERCE 4 WHALING. Milwaukee, Wis. 



riOR SECOND HAND MACHINERY— Apply to S. C. 
1 HILLS. 51 Cortlandt Street. New York. 



PLANING "AND MATCHING 



BENTEL,MARGEDANT a CO. 

II AMU/ION. «»■■!«». 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, <fcc. ; also Bmal 
Engine Lathes, Metal Hand Planers, &c 
Neatest designs, superior finish. Lon 
Prices. Our new Catalogue describe! 
these andevery tool necessary for the Am 
ateur or Artlzan. Send for It. 
WM. L. CHASE & CO.. 
S5 ft 97 Liberty St., New York. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Daniels' 
and Woodworth Planing Machines, Matching, Saeh and 
Molding, Tenoning, Mortising, Boring, Shaping, Verti- 
cal and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Seroll Saws-Railway, Cut-Off, and Rip-saw 
Machines. Spoke and wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty Street New York. 



Machinists' Tools. 

All sizes at low prices. E. GOULD. Newark. N.J 



A N EXCELLENT OPPORTUNITY OFFERED 
J\_ to Enterprising Men: Private Saleof the Missouri 
Brass Foundry, Steam and Gas Pipe Works of thp late 
John Kupferle, situated at the corner of Second St. and 
Washington Avenue. In the City of bt. Louis, Mo. The 
above mentioned well known establishment, situated In 
the heart of the City, and in complete running order, 
and having a very extensive and valuable custom. Is now. 
bv leave of the Probate Court of St. Louis County.offered 
foraale upon reasonable terms. For partlciflars, apply 
to JOSEPH DEGENHART and CHARLES 8KITZ, Ex- 
ecutors. No. 600 N. Second Street, St. Louis, Mo. 



$250 



A MONTH—Apents wanted every- 
where. Business honorable and first 
class. Particulars sent free. Address 
J. WORTH & CO., St. Louis.Mo. 



FOR RENT, WITH STEAM POWER— A brtcli 
two story building, 50x100 ft., with Steam DrylDg 
House, and a Complete System of Modern Machinery 
for the Manufacture of Flooring, Doors, Sash. Blinds, 
&c, at Columbus. Ga. For further particulars, apply to 
WM. H. H1NDK, Cuyahoga Falls, Ohio. 




fHB 

TR1EEENGINE. 

Noiseless In operation— Perfect 
In workmanship— all light parti 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warra nted superior to any 
Bern! -portable Engine In the 
market. 

Send for Price List and Cir- 
cular. 

Herrman & Herchel- 
rodf m'f'g. co., 

Dayton, Ohio. 



Tf TMTl^ 1 A II HOW MADE IN 
V JL XV Xm\X£XJS& 111 HOURS lrom 

Cider, Wine or Molasses, without using drugs. 

Address F. I. SAGE, Vinegar Maker. Springfield. Mass. 



t^CELS/0^ 




"lowed Priced and BEST.** 

So Your Own Printing! 

d»Q Press for cards, labels, envelo es, etc. 
*P O Larger sizes for larger work. 

BustneM Hen do their printing and advertis- 
ing, save money and increase trade. Pleasure and 
profit in Amateur Printing. The Girls or 
Iyi WYiy RA"VC nave great fun and mate money fast at 
LJJ.IJJ-"'^ -DUJ Sprinting. Send two stamps for full cata- 
„ _„ A d logue ofpresfea, type, etc., to the Manufacturers, 

6 ggeP' KELSEV & CO., Meriden, Conn. 



PATENT DOUBLE ECCENT RIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati, O. Send for Circulars. 

MACHINERY 

IBON & WOOD WORKING MACHINES 
OF EVRBT DESCRIPTION. 

Gold Rolled Shafting. 

HANGERS, PULI.BY8, COUTLIUBB, BBLTINe, * 
Ac. Bend (or Illustrated Catalogue and Price List. 

GEORGE PLACE, 

121 Chambers A 103 Reade SU. N. T. Clt? . 



Water Wheels. 

More than four times ai 
many of Jas. Letters Im- 
proved Double Turbine 
Water Woeelslnooeration 
than anv other klna. 24 
eizes made, ranging from 
5 jiff to 96 in. dlam., under 
neadsfroml to3401t. Suc- 
cessful for every purpose. 
Large new pamphlet, the 
finest ever published, con 
talning overSO fine illustra 
tlons, sent free to parties 
Interested in water-power 
JAS. LEFFEL& CO., 
Bpringfleld, O., & 109 Lib- 
erty St., New York City 




fflunn & Co's. Patent Offices. " 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States- 



TWENTY-NINE YEARS* EXPERIENCE. 

MORE PATENTS hare been secured through 
this agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
lected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patnnts. 

MUNN & CO., in connection with the publication of the 
Scientific American, continue to examine Inventions 
confer with invontors, prepare drawings, specifications, and 
assignments,attend to filing applications in the Patent Office, 
paying the government fe»s, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office, corner F and 7th streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents, and, in 
fact, attend tc every branch of patent business both in this 
and in foreign countries. 

A special notice is made in the Scientific American ot 
all inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
part or whole, to persons attracted to the invention by surli 
notice. 

Patents obtained In Canada, England, France, Belgium. 
Germany, Russia, Prussia, Spain, Portugal, the IJritisli 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Pend 
for pamphlet pertaining specially to foreign patents, which 
states the cost, time granted, and the requirements for each 
country. 

Copies of Patents. 

Persons desiring any patent Issued from 1886 to Novem 
ber 26, 1867, can be supplied with officia copies at a rea- 
sonable cost, the price depending upon the extent of draw- 
ngs and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this office 11 

A copy of the claims of any patent Issued since 1886 wU 
be furnished for $1 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title ot invention, and 
date oi patent. 

A pamphlet containing the aws and full directions for 
obtaining United States patents sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every patentee 
and mechanic, and is a useful handbook of reference for ev 
erybody. Price 25 cents, mailed free. Address 
Mt'NN Ac CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

Branch Office— Corner F and 7tli Streets, 
"Washington, I>. O, 
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Back Pasre - - - - - 91.00 a line. 
Inside Page ----- 7S cents a line. 

Engravings may head advertisements at the same rate 
perline, by measurement, as the letter press. Ad- 
vertisements must bereceivedat publicationofflceas 
early as Friday morning to appear in next issue. 

E oirlne, 8plndle7<feCynnder Oil. B. EKiujM, 
•" Cedar St. .N. Y . .manufactures the best. Established 58 . 



C. I Uikfs Sons 

invite: attention to their fine 

STOCK. OF 

FUR-LINED 

SILK CIRCULARS, 

OF DIFFERENT STYLES, PLAIN AND 

TRIMMED, AND MADE UP WITH 

SPECIAL CARE. 

AN ADDITIONAL ASSORTMENT OF CHOICE 

Seal-Skin Sacques 

OFFEKED FOR THE. 

Holidays. 

502 & 504 Broadway. 



Woodworth Planers for Sale. 

ONE NEW DOUBLE SURFACE, 6 ROLL PLANER— Planes 26 in. x6 in. Weight 7, 000 lbs . Price*l,400. 

ONE DOUBLE 8DRFACE 6 ROLL PLANER AND MATCHER— Works 14 in.x6 In. Extra Beads and Knives. 

Weight 7,500 lbs. Price |1,400. „ . „ M 

ONE DOUBLE SURFACE. 4 ROLL PLASER AND MATCHER-Planes24 In. Matches 14 In. Extra Heads and 



Knives. Weight 4,600 lbs. Price $1,000. 



All these Planers are LICENSED by the 
Woodbury Patent Planing Machine Company. 



Address, 



J. W. BISHOP, New Haven, Conn. 



The Eagle Anvil. 

WARRANTED and 
Price Reduced to 10 Cts. per Pound. 

Jessop's Best Tool Cast Steel Face and Horn on Best 
American Iron. 
Thsy have proved better than the Best English 
Anvils. 

GENERAL AGENTS.— New Tobk: J. Clark Wilson & Co.; Russell & Erwln M'f'g Co.: H. Durrle & Co. 
Philadelphia: James C. Hand & Co. Boston: George H. Gray & Danforth. Baltimore: w. H. Cole. Cin- 
cinnati: Post & Co. Chicago: S. Kimbark. Louisville; W. B. Belknap & Co. 




ESTABLISHED 1843. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe'B 
Patent Tubular and Flue Boilers : Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Butlers of al. 
kinds. Steam Pumps, Mill Gearing, Shafting, &c, Silk 
TowOakum, Bagging. Rope, Flax.and Hemp Machinery. 
Agents for the New Haven Manufacturing Co. 'a Machin- 
ist' h Toots; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS, 10 BARCLAY STREET, NEW YORK. 
WORKS PATERSON, NEW JERSEY. 



XHOMAS'S FLUID TANNATE OF SODA- 
Never falls to remove Scale from any Steam Boiler, 
g any kind of water. It Is In Barrels 500 lb. , K Bbls. 
250 lb., X Bbls. 125 lb. Price only 10c. per lb. Address 
N. SPENCER THOMAS, Elmlra, N. Y. 



An Unprecedented Success 
Thousands Already Sold. 

Wrinkle s and Recipes 

Pronounced, by the best scientific and Mechanical Au- 
thorities, the most valuable Handbook ever compiled for 
Engineers and Mechanics of every class. 

Contains the cream of the Practical Mechanism Series 
by Joshua Rose, which has appeared during the past 
year In the Scientific American— UBeful new papers 
on mechanical operations by distinguished experts— Hun- 
dreds of knotty points In Mechanics and Engineering 
fully explained In terms that every one can understand. 
No high mathematics or Intricate formula;. Recipes of 
all kinds for Industrial processes, for cements, for mak- 
ng simple Instruments, etc . Hints for farmers and for 
housekeepers. The whole Is a collection of the very 
best practical hints and suggestions which, for several 
years, have been sent to the Scientific Amebican by 
Its correspondents and contributors, together with an 
Immense variety of new material by celebrated authori- 
ties. 

|y Price $1.50, post paid. Handsomely bound; 290 
pages. Large pocket-book size. 

Address H. N. MUNN, Publisher, 

P. O. Box 772. 3» Park Bow, New York. 



THE INVENTOR, Mb. MARSHALL M. SMITH, 
of the popular Adding Pencil, a cut of which ap- 
peared In this paper, has superseded it with an Adding 
Card, which adds two columns at once, rapidly and with- 
out possibility of error. The are now manufactured 
b? Messrs. smith and GIlDert. of No 637 California St., 
San Francisco. Price $1. Liberal discount to Agents 
and the Tride Address as above, or to Klrksvllle, Mo. 




The Standard-Best Stock-Finest Finish. 

manufactured only by 
D. ARTHUR BROWN ft CO., FlshervUle, N.H. 

W~ ANTED^Cotton andTWool Spinning Machines for 
hand or horse power, new or second hand. 

SHISHMANIAN & NEALE, 103 Elm St.,N. Y. 



PORTLAND CEMENT 

For Walks, Cisterns, Foundations. Stables, Cellars, 

Bridges, Reservoirs, Breweries, etc. 

Remitecents postage for Practical Treatise on Cements. 

S. L. Mbbohant ft Co., 76 South St., New York. 



Portland Cement, 

From tho best London Manufacturers. For sale 61 

JAMES BRAND. 55 Cliff St. , N. ¥ . 

A Practical Treatise on Cement furnlBhe'' for « «ent» , 



For showing Heat of 
Ovens, Hot Blast Pipes 



Pyrometers, 

Boiler flues. Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY, Sole Manufacturer, 

98 Liberty St., New York. 



R 



OGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS ft CO. . 

MadlBon, Ind. 
• Send for nook on Boiler Incrustation. 



H. W.JOHNS' 



Patent 



ASBESTOS 

BOILER AND STEAM PIPE 



tyUse only the genuine. „g3B 
tyinfrlngers will be prosecuted. _£J 

H. W. JOHNS, 87 Maiden Lane, N.Y ., 

Patentee and Manufacturer of ASBESTOS ROOFING- 
SHEATHING— PAINTS-STEAM PACKING, &c. 



IMPORTANT FOR ALL CORPORATIONS aNB 
MANT'G CONCERNS.-Bnerk'a Watchman's 
ime Detector, capable of accurately controlling the 
motion of a watchman or oatrolman at the different sta- 
tions of his heat. Send for circular. 
I. £• BUERK, P. O. Box 979, Boston, Maw. 
N. B.— The suit against Imbaeuser & Co., of New York, 
was decided in my favor. June 10, 1874. Proceedings 
have beencommenced against Imbaeuser & Co. for sell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of springs In the cover, and marked 
Pat'a Oct. 20, '74. Persons using these, or any othei 
clocks Infringing on my Patent, will be dealt with accer 
ding to law. 



IRON PLANERS. 

ENGINE LATHES, DRILLS, &c. Send for Price List. 

NEW HAVEN MANUFACTURING CO., 
New Haven. Conn, 



THE SOUTHERN SXAIES 

AGRICULTURAL AND INDUSTRIAL 

EXPOSITION 

Will be Held on the Fair Grounds, at 
New Orleans, Commencing February 
26, 1876, and Continuing Ten Days. 

L. N. MARKS, PeeBIDBNT. 
SAMUEL MULLEN, General Superintendent. 

Executive Committee. 

A. BALDWIN, Chairman; 
JAMES 1. DAT, W. B. SCHMIDT. 

COLONEL J. D. HILE, JOHN G. FLEMING. 

It is the aim of the Board of Commissioners to make it 
a thorough Exposition of the Agricultural and Mechani- 
cal Products of the Southern States, Mexico, and Central 
America; but it will be open to competitors throughout 
the country, and the general premium list will embrace 
all articles comprehended in the general design of an 
Agricultural and Industrial Exposition, including special 
premiums for strictly Southern products. 

The Mechanical Department has been devised with 
great care and on the most extensive scale. The Pre- 
mium List will be ready for distribution November 30th. 

Ample arrangements have been perfected for the trans- 
portation of goods and visitors from every section at re- 
duced rates. For detailed information, address 

SAMUEL MULLEN, Gen'LSup't, 

No. 80 Camp St., New Orleans 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FEAHILLN, 7. Pres't. 1. 1. ALLEI, Pres'L 
I, B, pierce, sec'y. 

HABTFOBD, CONN. 



„_y T. V. Carpenter, Advertising Agent. 
Box 778, New Tort city. 



Schlenker's Stationary 

AND 

Revolving - Die Bolt Cutters, 

MANUFACTURED BT THE 

HOWARD IRON WORKS, 

BUFFALO, N.Y. 

K7~ Send for Circular, jp 




lEmeryGrinckj 



IPURE EMERY, 

guaranteed equal to any In the market at prices lower 
than any otherflrst class emery. 



Our Boiler and Pipe Covering 

Save 25 PER CENT, 
in FUEL. 

ASBESTOS FELTING COMPANY, 

816-8M Fbokt St., New York. 



DAMPER V* V| *5 ffl AND LEVER 

REGULATORS JD Xl K> JL GAGE COCKS. 
MURBILL <fc KF.1ZF.R, 44 Holllday St., Bait. 




$5 a year by mail, post-paid 

TO ILLUSTRATE AND DESCRIBE the many 
Interesting themes and objects presented in the 
Great Centennial. Intern ational Expo sition 
of 1876, and also to meet the wants of that large 
class of readers who desire an increased supply 
of Scientific Information, particularly of the 
more Technical and Detailed character, we shall 
issue a special publication, entitled the SCI- 
ENTIFIC AMERICAN SUPPLEMENT, to be 
printed weekly during the Centennial year of 
1876, and, perhaps, permanently thereafter. Each 
number will have sixteen large quarto pages, 
issued weekly, printed in the best style, uniform 
with the SCIENTIFIC AMERICAN, but sepa- 
rately paged. 

The SCIENTIFIC AMERIC AN SUPPLEMENT, 
in addition to the specialmatter pertaining to the 
International Exposition, will embrace a very 
wide range of concents, covering the most recent 
and valuable papers by eminent writers in all 

THE PRINCIPAL DEPARTMENTS OF SCIENCE AND 
USEFUL KNOWLEDGE, to Wit : 

1 .—Chemistry and Metallurgy.— Embra- 
cing New Chemical Discoveries, Improvements, 
and Processes, with engravings. New Processes 
of Working Iron, Steel, Lead, Copper. Gold, Silver. 
and the Various Metals, with engravings of New 
Apparatus, New Information, etc. 

2. /—Mechanic* and Engineering.— The 
latest and best papers upon Steam Engineering, 
Railway Engineering. Mining, and Civil Engineer- 
ing, Mill Work, Textile Industry, with engravings 
and working drawings. 

3.— Electricity, Light, Heat, Sound.— 

Latest Improvements in Telegraphy. Telegraph 
Engineering: Improvements in Galvanic Batteries, 
Electric Engines, New and Useful applications of 
Electricity in the Arts, with engravings. 



VWm 
Send 10 cents for Specimen Copy. 



4.— Architecture.— Examples or the best New 
Structures, with details and drawings. 

Address MTTNN & CO., Publishers. 37 Park Bow, Hew York 



5.— Technology. — New and Useful Invention 



and Discoveries relating to THE ARTS ; Improve- 
ments in Photography,. Printing, New Implements, 
New Machinery, New Processes, New Recipes, Im- 



firovements pertaining to Textile Industry," Weav- 
ng, Dyeing, Coloring, New Industrial Products, 
Animal, Vegetable, and Mineral— with engravings. 

6.~ Agriculture, Botany, and Horticul- 
ture.— New and Useful Information in all branches 
of Agriculture. Descriptions of New Plants, Trees, 
Shrubs, and Flowers, New, Useful, and interest- 
ing Facts In relation to Cultivation, Propagation— 
with engravings. 

T.— Rural and Household Economy.— 

The Latest Information concerning Building Mate- 
rials, New and Valuable Recipes, and a great varie- 
ty of Miscellaneous Information pertaining to Ru- 
ral and Household affairs— with engravings. 

8.— materia ITIediea, Therapeutics, 

Hygiene.— Exhibiting the progress of Medical 
Science In various branches; New Medicinal pre- 
parations. New Health Appliances, and much in- 
teresting Information. 

9.— Natural History and Zoology.— The 

Latest Investigations, Discoveries, and most Inter- 
esting Information In this department of Science. 

10 & 11.— meteorology, Terrestrial 
Physics. Geography.— Accounts of Interest- 
ing Atmospheric and Terrestrial Phenomena, Tra- 
vels, Explorations and Discoveries, etc. 

12.— Geology and Mineralogy.— TheLatest 
and most Interesting Geological Investigations 
and Reports, and New Discoveries. 

13. — Astronomy. — Recent Interesting Discover- 
ies and Information, with Reports of Astronomical 
Phenomena, Progress, New Instruments, etc. 

TERMS s— Scientific American Supple- 
ment, One year, post-paid, $5.00; half year, $2.50 
three months, 11.25;, ^bree copies, one year. 



$13.50; five copies, $30.00; ten copies, $88.00,'One 
copy of Scientific American and one copy of 
Scientific Amebican Supplement, one year 
post-paid, $7.00. 



ffimm 



Address JOHN A. liOHBLING S SONS, Manufactur- 
ers, Trenton. N. J., pr 111 Liberty Bt., New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. 



TO DTEE8 AND MANUFACTURERS. 
Thomas's Fluid Tannic Acid, or Black Color Base, 
for Coloring Hats, Carpets, and all Felt OoodB, and Tex 
tile Fabrics, and for making Ink. Price 6c. per lb. Ad- 
dress N. SPENCER THOMAS, Elmlra, N. Y. 



N O Y E'S 



Mill Furnishing Works 

are the largest in the United States. They make Burr 
Mrllstones, Portable Mills, Smut Machines, Packera.MIU 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOTE & SON Buffalo, N. T. 



THE BEST INJECTOR 

For Locomotive and Stationary Boiler.. 

FKIEDMANN'S PATENT. 

Over 19,000 Now In TJ.e Here and In Enrope 

Throws more and hotter water, with less steam, than 
any others. It has two Wate ays, fixed Nozzles, and no 
movable parts to get out of order 

NATHAN 6c DREYFUS, Bole Manufacturers, 
108 Liberty St., New York. 
W Bend for Catalogue. 



W. C. DUYCKINCK, 

IMPOBTBB, MiNOFACTOBER, AND DBALBB IN 

Railway, Machinists' and En- 
gineers' Supplies, 

SO AND 52 JOHN STREET, 
P. O. Box 4101. NEW YORK. 

THE NATIONAL 

Steel Tube Cleaner. 




Adopted by U. S. Navy. Forsale by aeaiers. 
Circular. 
NON-COMBUSTIBL E ST EAM BOILER & FIFE 

COVERINGS- 

WITH " AIR SPACE" IMPROVEMENT. 

Saves 10 to 30 per cent. CHALMERS SPENCE CO., 
footE. 9th St , N.Y. ;1202 N. 2nd St., St. Louis, Mo. 



IMPROVED MACHINERY for STAVE 

Heading, Shingle and Handles, Cabinet Maker's Machin- 
ery, Bailey Gauge Lathe, Durkee's Automatic Saw Mill 
{Improved), Key Seat Cutting, Pulley Boring,and Milling 
Machines Radial Drills, Steam Engines, and Bailey* i ve- 
neering Machines, Cable and Sheaves for transmitting 
Power eic tc. T. K. BAILBY & VAU., Lockport,N.T. 



THE 




For 1876. 
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THE SCIENTIFIC AMERICAN, now In Its 31st 
year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol- 
ume commenced January 1, 18T6. Published week- 
ly. Now Is the time to subscribe and to form 
clubs. 

The Contents op the SCIENTIFIC AMERICAN 
embrace the latest and most interesting informa- 
tion pertaining to the Industrial, Mechanical, and 
Scientific progress of the world; Descriptions, 
with beautiful Engravings, of hew Inventions, 
New Implements, New Processes, and Improved 
Industries of all kinds ; Useful Notes, Recipes, 
Suggestions and Advice, by Practical Writers, for 
Worklngmen and Employers, In all the various 
arts. 

EVERY NUMBER contains sixteen large quarto 
pages, elegantly printed and illustrated with many 
engravings. The year's issue contains 832 large 
pages, equal to four thousand book pages, at a cost, 
including postage, of only $3.20 a year to the sub- 
scriber. 

Engineers, Mechanics, Telegraphers, Inventors. 
Manufacturers, Chemists, Photographers, Physi- 
cians, Lawyers, Clergymen, Teachers, and People 
of all Professions, will And the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive information. As an Instruc- 
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It is promotive of knowledge and 
progress in every community where it circulates 
It should have a prominent place in every House 
hold, Reading-Room, and Library. 

^"Specimen copies sent, prepaid, on receipt o 
10 cents. 
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procure Subscriptions. A beautifully Illuminated 
Subscription List, also Prospectus and Rates, serif 
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